OTOLARY NGOLOG 


INDEX NUMBER 
IN TWO SECTIONS— SECTION | 


Ol 


AMERICAN MEDICAL 


: 
|] 
if 
«ASSOCIATION Publication 


Because cosmetics may provoke or contrib- 
ute to edema of the nasal mucous membrane 
and turbinates, inhalation difficulties and 
other respiratory allergic reactions + + + 


SUR 


* « « many physicians routinely recommend 
the use of Marcelle Hypo-Allergenic Cos- 
metics to protect their treatment of the aller- 
gic patient, Marcelle Hypo-Allergenic Cos- 
metics are compounded according to the 
highest standards of purity, quality and 
safety with known allergens and irritants 
minimized or eliminated. 

Marcelle’s entire line of more than 40 differ- 
ent beauty preparations in a complete range 
of high fashion shades is available in either 
scented or unscented form. 

The original Hypo-Allergenic Cosmetics. 


For formulae of Marcelle products, testing materials 
or consultation concerning special cases of cosmetic 
sensitivity. write to: 


MARCELLE COSMETICS, INC., 1741 NORTH WESTERN AVENUE, CHICAGO 47, ILLINOIS 
Distributed in Coneda by PROFESSIONAL SA! ES CORPORATION, 1434 St. Catherine St. West, Montreal, Canodo 


Ate 4 
fe J 
3 
A 
| 
V4 
4 
=: FOR SENSITIVE AND ALLERGIC SKINS 


A.M.A. 


TOLARYNGOLOG 


INDEX NUMBER 
IN TWO SECTIONS — SECTION 1 


JUNE 1956 
VOLUME 63 NUMBER 6 


InpEx To A. M. A. ARCHIVES OF OTOLARYNGOLOGY 
FOR THE PERIOD 
JANUARY THROUGH JuNE, 1956 


AMERICAN MEDICAL ASSOCIATION Publication 


} 
a 


HIS INDEX consists of three parts: Author index, Index to 
Pages, and Subject Index. A Title Index is not included, and 
subscribers who wish a Table of Contents in the bound volume should 
arrange to have the Tables of Contents of each of the six issues of this 


volume included among the pages to be bound. For the use of such sub- 
scribers an additional title page suitable for binding is included. 


TABLE OF CONTENTS 


VotumeE 63 JUNE 1956 NuMBER 6 


ORIGINAL ARTICLES 
Benjamin Franklin—“The Rhinologist” 
Harrison F. Flippin, M.D., Philadelphia 


Management of Recurring Parotid Tumors 


Kenneth D. Devine, M.D.; Frederick A. Figi, M.D., and 
Oliver H. Beahrs, M.D., Rochester, Minn 


Bell's Palsy 
Lieut. Col. Frank A. Perri (MC), U. S. A, F 


Choanal Atresia 
R. Poch-Viials, M.D., Seville, Spain, and R. Ramos Calvo, M.D., Granada, Spain 


Paranasal Sinus Changes in Fibrocystic Disease of the Pancreas 
Claude L. Pennington, M.D., Macon, Ga 


Esthetic (Cosmetic) Surgery of the Face and Neck 
A. P. Seltzer, M.D., Philadelphia 


Status of the Stapes in Chronic Middle-Ear Suppuration 
Shuji Goto, M.D., Nagoya, Japan 


Anatomical Factors in Stapes-Mobilization Operations 
Milos Basek, M.D., and Edmund P. Fowler Jr., M.D., New Vork..........0000000005 589 


The Treatment of Acute Asphyxia by the Otolaryngologist 
Richard A. Buckingham, M.D., Chicago 


AUDIOLOGY SECTION 
Conservation of Hearing in a Small Town 


Guy O. Pfeiffer, M.D., Mattoon, Ill 


CASE REPORTS 
Lymphosarcoma of the Tonsil 
John J. Rainey, M.D., Troy, N. Y 


CLINICAL NOTES, NEW INSTRUMENTS AND TECHNIQUES 


A New Universal Safety-Pin-Closing Forceps 
A. Albert Carabelli, M.D., Trenton, N. J 


PROGRESS IN OTOLARYNGOLOGY 


Functional Examination of Hearing 
Alfred Lewy, M.D.; S. L. Shapiro, M.D., and Norman Leshin, M.D., Chicago 


REGULAR DEPARTMENTS 


PAGE 
541 
583 


A. 


M. 


A. 


ARCHIVES or OTOLARYNGOLOGY 


VOLUME 63 


JUNE 1956 


NUMBER 6 


Corpyricut, 1956, 


BY THE AMERICAN MeEpicat ASSOCIATION 


J. MACKENZIE BROWN, deceased 
RALPH A, FENTON, Portland, Ore. 
ROBERT L. GOODALE, Boston 

CHEVALIER JACKSON, Philadelphia 


EDITORIAL BOARD 
GEORGE M. COATES, Chief Editor 
1721 Pine Street, Philadelphia 3 


AUSTIN SMITH, Editor, A. M. A. Scientific Publications 
GILBERT S. COOPER, Managing Editor, Specialty Journals 


JOHN D. KERNAN, New York 
CARL H. MeCASKEY, Indianapolis 
JOSEPH SATALOFF, Philadelphia 
ERNEST M. SEYDELL, Wichita, Kan. 


AMERICAN MEDICAL ASSOCIATION SCIENTIFIC PUBLICATIONS 


A. M. A. Specialty Journals 
Monthly 


Medicine. Paul S. 
American Medical 
535 N. Dearborn St., Chicago 
Price, $10.00; Canada, $10.50; Foreign, $11.50; 
dividual $1.00.* 


A. M. A. Archives of 


age Herbert Rattner, 
M.D., Chief Editor, 104 S. higan Ave., 


Chica 


Price, $12.00; Foreign, $13. 
individual copy, 
A. M. A. A Francis Heed 


rchives 
Adler, M.D., Chief Editor, 313 S. 17th St., Phila- 
delphia 5. Price, $12.00; Canada, $12.50; Foreign, 
$13.50; individual copy, $1.25.7 
A. M. A. Archives of Surgery. Waltman Walters, 
M.D., Chief Editor, American Medical Associa- 
tion, 535 N. Dearborn St., Chicago 10. Price, 
$14.00; Canada, $14.50; Foreign, $15.50; individual 
copy, $1.25.¢ 
A. M. A. Journal of Diseases of Children. Robert 
B. Lawson, M.D., Chief Editor, 1000 N. W. 17th 
St., Miami 36, Fla. Price, $12.00; oa $12.50; 
Foreign, $13.50; individual copy, $1.2 


* Price to students, interns, and residents: 
U. S. & possessions. 


$6.00 in 


a) M. A. Archives of Pathology. Paul R. Cannon, 
M.D., Chief Editor, Department of Pathology, Uni- 
versity of Chicago, The School of Syerage 950 
59th St., Chicago 37. Price, $10.00; Canada, 
$10.50, Foreign, $11 3¢ 50; individual copy, $1.00.* 


A. M. A. Archives of Neurology and Psychiatry. 
Harold G. Wolff, M.D., Chief Editor, Neurology, 
525 E. 68th St., New York 21; Roy R. Grinker Sr., 
M.D., Chief Editor, Psychiatry, Institute for Psycho- 
somatic and Psychiatric Research, 29th St. and Ellis 
Ave., Chicago 16. Price, $14.00; Canada, $14.50; 
Foreign, $15.50; individual copy, $1.50.t 

A. M. A. Archives of Otolaryngology. George M. 
Coates, M.D., Chief Editor, 1721 Pine St., Phila- 
deiphia 3. Price, $14.00; Canada, $14.50; Foreign, 
$15.50; individual copy, $1.50.¢ 


A. M. A. Archives of Industrial Health. Prof. Philip 
Drinker, Chief Editor, Dept. of Industrial Hygiene, 
Harvard University School of Public Health, 55 
Shattuck St., Boston 15. Price, $10.00; Canada, 
$10.50; Foreign, $11.50; individual copy, $1.00.* 


$7.00 in 


+ Price to students, interns, and residents: 
. & possessions. 


t ag to students, interns, and residents: $8.00 in 


- 8. & possessions. 


The price for individual copies applies only to this and the previous calendar year; 5 cents additional is eet 


for each year preceding the last calendar year. 


Journal of the American Medical Association. Weekly. Annual Subscri 
Canadian, $17.00. Foreign, $21.50. Price to students, interns, and residents: 


Price: Domestic, $15.00. 
ar in U. S. & possessions. 


Quarterly Cumulative Index Medicus. Issued Twice a Year. Subscription Price, Calendar Year, $25.00. 
Checks, money orders, and drafts should be made payable to the American 


Medical Association, 535 North Dearborn Street, Chicago 10. 


Published Monthly by 


AMERICAN MEDICAL ASSOCIATION 


535 NORTH DEARBORN STREET 


e CHICAGO 10, ILLINOIS 


Entered as Second Class Matter Jan. 14, 1925, at the Postoffice at Chi- 
cago, Under the Act of March 3, 1879. Annual Subscription, $14.00 


4 

| 


Peach-flavored, 


peach-colored, newest 


liquid form of the 
established broad- 
spectrum antibiotic... 


TERRAMYCIN®t 


125 mg. per 5 cc. 


teaspoonful; 
specially homogenized 


for rapid absorption; 
bottles of 2 fi. oz. 
and 1 pint, packaged 
ready to use. 


Delightful peach taste in 
broad-spectrum therapy 


TERRABON 


BRAND OF OXYTETRACYCLINE HOMOGENIZED MIXTURE 


PFIZER LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 


*Trademark tBrand of oxytetracycline 


| 
‘ 
if 

= 
1 

: 
os 
See 
ay 
= 

: 


Instructions to Contributors 


Communications en aig editorial management, subscriptions, reprints, etc., should 
be addressed to Specialty Journals, American Medical Association, 535 North Dearborn 
Street, Chicago 10 

Articles, book reviews, and other materials for publication should be addressed to 
the Chief Editor of the Specialty Journal concerned. Articles are accepted for publica- 
tion on condition that they are contributed solely to that journal. 

An original typescript of an article should be provided; it must be double or triple 
spaced on one side of a standard size page, with at least a 1-inch margin at each edge. A 
carbon copy should be retained by the author. An article in English by a foreign author 
should be accompanied by a draft in the author’s mother tongue. Baproviced abbreviations 
should be avoided. 

The main title of an article may not contain more than seventy characters and spaces; 
a subtitle may be of any length. The subtitle should be sufficiently detached from the main 
title that a punctuation mark as strong as a colon can be used in the Table of Contents to 
separate it from the main title; it must not begin with “with.” 

The author’s name should be accompanied by the highest academic or medical degree 
which he holds. If academic connections are given for one author of an article, such con- 
nections must be given for all other authors of the article who have such connections. 

A Case Report must be preceded by an introductory paragraph containing at least 
thirty words before the details of the case are given. To avert the possibility of legal action, 
patients’ initials and hospital case numbers should not be published. 

Material — from another publication must be quoted exactly if the original is in 
English—spelling, capitalization, punctuation, etc., unchanged. Material taken largely from 
another publication must be credited to the original author, whether quoted exactly or 
merely abstracted. 

Each article should be accompanied by a summary in the present tense, presenting the 
— points of the article, but in somewhat more generalized terms than in the article 
itself. 

If it is necessary to publish a recognizable photograph of a person, the photograph 
must be accompanied by written permission of the subject himself if an adult, or of the 
parents or guardian if a child, to publish his photograph. An illustration which has been 
published in another publication must be accompanied by written permission from the 
author and the original publisher to reproduce it in an A. M. A. Specialty Journal. 

The maximum illustration allowance is ten illustrations within a total of 100 sq. inches 
or $100, whichever is of greater advantage to the author. When no restrictions are placed 
by the author upon cropping, reducing, and grouping, the publisher is often able to use 
twenty or more illustrations in one article with the $100 allowance. See an issue of this 
journal for examples. Oversized originals should be photographed and a print submitted. 

arge photomicrograph prints will be reduced in scale unless portions to be cropped are 
indicated by the author. 

Any cut-off marks should be made on the margins (or mountings) rather than on the 
illustration itself. Charts and drawings should be in black ink on hard, white paper. 
Lettering must be large enough to permit necessary reduction. Glossy prints of x-rays are 
requested. Paper clips should not be used on prints, since their mark shows in repro- 
duction, as does writing on the back of prints with hard lead pencil or stiff pen. Labels 
should be prepared and pasted to the back of each illustration showing its number, the 
author’s name, an abbreviated title of the article, and top plainly indicated. Charts and 
illustrations must have descriptive legends, grouped on a separate sheet. Tables must have 
captions. ILLUSTRATIONS SHOULD BE UNMOUNTED. ; 

References to the literature should be numbered in the order in which they are referred 
to in the text or listed in alphabetical order without numbers. A chronological arrange- 
ment, with all entries for a given year alphabetized according to the surname of the first 
author, may be used if preferred. References should be typed on a special page at end of 
manuscript. They should conform to the style of the Quarterly Cumulative Index Medicus, 
and must include, in the order given, name of author, title of article (with subtitle), name 
of periodical, with volume, page, month—day of month if weekly or os year. 
Names of periodicals should be given in full or abbreviated exactly as in the Quarterly 
Cumulative Index Medicus. Reference to books must contain, in the order given, name of 
author, title of book, city of publication, name of publisher, and year of publication. Titles 
of foreign articles, if originally in a generally known Romance or Germanic tongue, must 
either all be in English translation or all be in the original language. Titles in other 
eee ee be translated. The author must assume responsibility for the accuracy of 

oreign titles. 

Matter appearing in the A. M. A. Specialty Journals is covered by copyright, but as a 
rule no objection will be made to its reproduction in a reputable medical journal if proper 
credit is ee However, the reproduction for commercial purposes of articles appearing 
in the A. M. A. Specialty Journals, or in any other publications issued by the Association, 
will not be permitted. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street Chicago 10 


j 


Ergotamine tartrate 
1 mg. 
with caffeine 100 mg. 


Average Dosage: 2 to 6 tablets 
at onset of the attack 


A Sandoz 


PHARMACEUTICALS 
HANOVER, N. J. 


q 
Y 
= 
| 
i 
oH 
| 
OFF 
id 


THE BARTON ENDOTRACHEAL TONGUE BLADE™ 


For Modern Oro-Pharyngeal Surgery 


THE BARTON ENDOTRACHEAL 
TONGUE BLADE provides: 

1. An unobstructed airway avoiding hypoxia. 
2. A more pleasant general anesthetic. 

3. No interference with surgical field. 


4. Complete protection against tracheobron- 
chial aspiration. 


THE BARTON ENDOTRACHEAL 
TONGUE BLADE, an instrument of stain- 
less steel, is manufactured in three sizes to 
fit any patient from infant to adult... 
Sizes 28F, 30F, 42F. All blades fit the 
Crowe-Davis or similar’ mouth-gags. Set of 
three $40, Individually $15. 


(Nov. 14) 1953. 


Box 48324, Briggs Station 


* Barton, R. T.: Instrument for endotracheal anesthesia during oro-pharyngeal surgery. J. A. M. A. 153:1017 


The Broton-Hiltra Company 


Los Angeles 48, California 


Cat. No. 714/S SHEEHAN 
CHISEL-OSTEOTOME 
With new nonslip serrations on head, 
properly hardened to give lasting 
service. 
Stock Sizes: 2, 3, 4, 5, 6, 7, 9, 11, 
14, 15, 17, 19 mm. 9-19 mm. have 
rounded edges making injury to skin 
impossible. Specify size when order- 
ing. Overall Length 7”, Stainless 
Steel $4.50 each 
Cat. No. 702/C MALLET, lead 
filled head, 634 x 1” Diameter, 
Chrome Plated. Weight 11% oz. 
$5.75 each 
Cat. No. 728/S LEWIS RASP AND 
SWEEPER cutting downward, one 
piece construction, Stainless Steel 
$5.75 each 
Cat. No. 729/S GLABELLAR 
RASP, AUFRICHT, one piece con- 
struction, Stainless Steel $5.75 each 
Cat. No. 735/S JOSEPH PERI- 
OSTEAL ELEVATOR, one piece 
contruction, Stainless Steel $4.25 each 


B. J. FLORSHEIM 
2067 BROADWAY, at 72nd St. 
New York 23, N. Y. 


MENTAL HYGIENE 


Here are several booklets on mental 
hygiene that may prove of interest and 
use to you and your patients. 


EMOTIONAL HEALTH IN WORK AND PLAY. T. 
R. Retlaw. 8 pages. 15 cents. 


MESMERISM MINUS MESMER. Stefan Zweig. A 
discussion of hypnotism. 5 pages. 5 cents. 


JOE’S NERVOUS BREAKDOWN. John E. Eichenlaub. 
6 pages. 10 cents. 


YOUR STAKE IN MENTAL HEALTH. George 8. 
Stevenson. 4 pages. 10 cents. 


WHERE MENTAL PATIENTS RULE THEMSELVES. 
Murray Teigh Bloom. 4 pages. 10 cents. 


Keep a supply of these booklets on hand. 
Available at lower cost for quantity 
purchases. 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, Illinois 


: 
| 
“tS : ¥ 
) 
| | 
| 
| 3 | BOOKLETS ON | 
| | 
| 
| 
<3 i} 
| | | 
| 
1] 
] 
| 
| 
| 
| 
| | 
| | 
: 
oud | i} 


Introduces new exclusive 


features never available before! 


Doctors who have seen this new Beltone Audiometer report, “‘At last, 
this is the kind of instrument we have always wanted!” You will be 
especially interested in these features: 


@ Continuously variable attenuation that permits interpolation in 
single or even 1% decibel steps. 
@ Both air and bone conduction. 


@ Complex masking that is calibrated in decibels of 
effective masking. 


@ Inductor calibration — cuts costs and assures accuracy. 
The new Beltone Audiometer weighs only 11 pounds—40% /ess than 
an instrument with a circuit using 3 or more tubes. It provides uniform 


zero reference on loss scale . . . easy to read dials . . . individually equal- 
ized receivers . . . automatic switching of calibrated masking tone . . . 


and other exclusive features that mean remarkably easy, accurate testing. 


Designed by Ralph Allison 
in consultation with leading 
otologists and audiologists 


The new Beltone Audicmeter was de- 
signed by Ralph Allison, pioneer cre- 
ator of the modern audiometer. It is 
the result of five years intensive re- 
search and experiment and incorpor- 
ates advances suggested by outstand- 
ing otologists and audiologists. 


FREE Descriptive Booklet 


Write today for FREE Booklet that 
describes features and specifications 
of the new Beltone Audiometer. It 
reveals how this surprisingly low cost 
instrument can simplify testing and 
reduce maintenance costs. No obliga- 
tion. Mail coupon for your FREE 
booklet today! 


MAIL FREE BOOK COUPON TODAY! 


AUDIOMETER 


Model 10A 


MANUFACTURED BY AUDIOMETER DIVISION + BELTONE HEARING AID COMPANY 
2900 West 36th Street + Chicago 32, Iilinols 


Hearing Aid Co., Dept. 9-032 
2900 West 36th Street, Chicago 3 

Please rush me, without obligation, the FREE Book'et + 
new Beltone it reveals how this 
different males testing remarkably easy and accurate. . . 
how it will save me money 


NAME 
ADDRESS 
city ZONE STATE 


WAL W 
jometer 
oe nance ©° 
; 


A COMPLETE TREATMENT ROOM IN A SMALL AREA 


The dimensions in the above photograph are 5’ 9” along one wall and 4’ 2” along the other. In this area. 
conveniently arranged, is everything needed to make a complete examination. However, it need not be con- 
fined to this limited space. The complete absence of piping and wiring is especially noticeable. A number 
of other arrangements will be furnished on request. 


Treatment Stand: Covered with stainless steel. Contains: air regulator with gauge, tubing, cutoff and air 
filter; nasopharyngoscope rheostat; push button; cautery transformer and rheostat; transilluminator complete 
with rheostat, cord, handle, lamps, antrum and frontal tips; seven metal drawers on fiber runners and one 
large drawer for towels; waste container; bakelite covered work table; space for six spray bottles, twelve 
solution bottles, shelf for cotton jars; pocket for history card or prescription blanks; and a spray bottle 
heater; the whole presents an attractive appearance and will not tarnish and is easy to keep clean. Price 
complete without glassware $195.00. Without air but with electrical equipment $165.00. With air equipment 
only $150.00. Without either air or electrical equipment $115.00. Glassware available. 


Chair: Can be placed in horizontal position, will not tip in this position; raised and lowered by large hand 
wheel; paper covered headrest removable; locked with foot-pedal; bakelite armrests removable. Back locks 
rigidly in any position. As shown in brown or green. $150.00 


Turning Chair: By adding a footrest and the necessary handles this chair can be used for turning tests. Al! 
the additional equipment is easily and quickly removable. Add. $30.00. 


Combined Suction and Cuspider: This is an entirely new piece of equipment. It was designed to eliminate 
the cost of installing a separate suction. The apparatus is 12” wide and projects 13%” from the wall. The 

rim and the suction is furnished with a vacuum breaker and should meet all plumbing requirements. 
Stop and trap not furnished. Available in ivory, green and white. Price $95.00. 


Ceiling Light: A telescopic light attached to the ceiling. May also be attached to base board in back of 
chair. Available in 4, 5, 6 and 7 ft. (extended). 4 ft. $16.50 (add one dollar per ft.). 


Light Shield: Takes an ordinary 100 watt lamp. Will not burst; spot can easily be rotated. $5.00. 
Stool: A soft upholstered stool with easy running ball bearing stem casters. $20.00. Stool with back, $26.00. 
Catalog sent upon request. 


All Prices are F.0.B. Los Angeles, Calif. 


Surgical Mechanical Research, Inc. 


1901-1903-1905 Beverly Blvd. Los Angeles 57, Calif. 


All the equipment shown in this advertisement, ready to be attached to your air system, $531.50 f.0.b. 
Los Angeles, California. 


: 
\ 


OTOLARYNGOLOGY 


HARRISON F. FLIPPIN, M.D., Philadelphia 


This year, we commemorate the 250th 
Anniversary of the birth of Benjamin Frank- 
lin, who had one of the broadest as well as 
one of the most creative minds of his time. 
The scientists of the 18th century, unable to 
experiment and too absorbed in logic, ad- 
mired him for his practical and realistic tal- 
ents. Among these were his medical theories, 
which received much recognition, particu- 
larly his theory on the. origin of colds and 
their complications. No doubt his interest in 
colds was stimulated by the fact that in his 
early twenties he suffered on two occasions 
with pulmonary abscesses following the con- 
traction of a cold. He observed that people 
seldom caught cold from exposure to air, or 
even dampness, stating that Indians and 
sailors who are continually wet never caught 
colds, nor is cold taken by swimming. Frank- 
lin thought that a cold was caused, in most 
cases, by impure air. He wrote so well and 
so prettily on colds that people began to 
think that he was the discoverer of their 
causes, but it would seem that he merely col- 
lected and expressed the observations of 
others, as well as his own. None of them were 
entirely new, and many of them are now 
considered unsound; however, he was one 
of the most prominent advocates of ventila- 
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tion and was an authority on it, being ap- 
pointed, while in England, to prepare a plan 
for ventilating the Houses of Parliament. In 
fact, he was so enthusiastic about fresh air 
that, in the opinion of his own physician, he 
was sacrificed to his own theory, having 
caught a violent cold which finally choked 
him, by sitting some hours at a window with 
a cool air blowing upon him.* 


During the same period in which he was 
commenting about colds, he explained the 
laws of hot air and its movements, pointing 
out that the stoves then in use had no ven- 
tilating properties and, in order for the smoke 
to escape, the doors must be opened, which 
created a draught. This observation led to his 
invention of the “Pennsylvania Fireplace.” 
Having familiarized the laity of the time with 
the potential dangers of draughts, he wrote, 
in an advertisement for his new stove, 
“women particularly suffer from this cause, 
as they sit much in the house, get colds in the 
head which fall into their jaws and gums and 
have destroyed many a fine set of teeth in the 
Northern Colonies.” ? Certainly, Franklin’s 
excursions into the domain of medicine are 
not, therefore, to be considered among his 
most valuable contributions to the welfare of 
man, except insofar as they encouraged him 
to advocate fresh air and ventilation and to 
demonstrate his familiarity with the trans- 
mission of infection from the sinuses to the 
teeth. 


That certain complications followed pro- 
fuse nasal and postnasal discharges was 
known many years before Franklin.’ In 1674, 
Riverius, physician to the King of France, 
wrote: “When the humor flows upon the 
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breast, the disease keeps the general name of 
a catarrh . . . when it falls upon the jaws, it 
is called bronchus; when it flows into the 
nostril, it causeth not only a coryza, but 
ozena. But, in other parts it produces vari- 
ous effects . . . therefore, it is rightly con- 
ceived that the greatest part of diseases that 
trouble man’s body have their original from 
the head.”* Although Riverius attributed 
many diseases to this cause which have since 
been proved to be caused otherwise, the fact 
remains that today, especially in this time of 
year, approximately 75% of all bacterial in- 
fections encountered by the practicing phy- 
sician are related to disease in the upper 
respiratory tract. x 

Certainly, a great deal has been learned 
about disorders of the head since Franklin’s 
time. Today it is possible to establish the 
existence of many types of pathologic and 
physiologic disorders in the upper respira- 
tory tract by virtue of various tests and pro- 
cedures, Of especial interest is the fact that 
we are able to establish the existence of in- 
fection by microscopic identification of bac- 
teria, direct visual observations for the pres- 
ence of pus and obstruction, and x-ray, which 
helps to locate the specific area of involve- 
ment. In addition, we have available effective 
antimicrobial agents of great diversity, whose 
sphere of activity encompasses most of the 
pathogens involved in these infections. How- 
ever, in spite of these advances in diagnosis 
and treatment, we cannot fail to be cognizant 
of certain definite limitations which still exist 
in the management of upper respiratory tract 
infections and their complications. Obviously, 
this situation is incapable of improvement 
unless the factors contributing to the develop- 
ment of such infections, as well as those re- 
sponsible for therapeutic failures, are known 
and understood. Unfortunately, time does not 
permit a systematic analysis of these prob- 
lems, but I may discuss briefly some of the 
basic principles involved in the management 
of such infections with the now available 
antimicrobial agents. 


ANTIMICROBIAL AGENTS 


Although modern antimicrobial therapy 
had its beginning less than a century ago, 
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with the bacteriological discoveries of Pas- 
teur and Koch and the prophylactic use of 
chemical agents for septic wounds by Lister, 
it was the clinical application of chemothera- 
peutic substances by Ehrlich which opened 
the gates leading to the present status of 
antimicrobial agents. It was Ehrlich who con- 
ceived of an antimicrobial agent as one 
capable of destroying the offending agent 
within the tissues of the body and at the same 
time of sufficiently low toxicity not to harm 
the host. Likewise, he emphasized that cer- 
tain organisms could acquire resistance to 
antimicrobial agents and that the resistance 
of some organisms was an inherent charac- 
teristic. Although Ehrlich’s dream of an ideal 
antimicrobial agent has as yet not been fully 
realized, the results which are now being ob- 
tained with these agents in the treatment and 
prevention of many types of infections prob- 
ably surpass Ehrlich’s most optimistic expec- 
tations. This has been brought about largely 
as a result of two outstanding developments, 
namely, the synthetic antimicrobial agents. 
such as the sulfonamides, aminosalicylic acid, 
isoniazid, and nitrofurantoin, and those prod- 
ucts that are biosynthesized by micro-organ- 
isms, the antibiotic agents. 


These anti-infective agents have completely 
revolutionized the practice of medicine, but 
with mixed results. The conquest in the con- 
trol of infections may be considered a won- 
derful triumph, but at the same time one 
must not forget that this triumph has been 
tinged with tragedy, in that certain undesir- 
able consequences often follow the use of 
these agents. 


Sulfonamides.—Within a relatively short 
period after the introduction of sulfanilamide 
and its allied compounds, certain shortcom- 
ings were apparent; first, many strains of 
bacteria are naturally resistant to their ac- 
tion; second, initially susceptible strains in 
a species can and do develop resistance to the 
sulfonamide drugs during treatment, so that 
a number of bacterial infections are no longer 
amenable to sulfonamide therapy ; third, these 
drugs may produce a variety of serious un- 
toward reactions, and, fourth, the antibacte- 
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rial activity of the sulfonamides is diminished 
in the presence of pus. Because of these dis- 
advantages and with the introduction of the 
antibiotics, indications for the sulfonamides 
became greatly restricted. Nevertheless, with- 
in the past several years, there has been a 
renewed interest in their use, largely as a 
result of the toxic reactions associated with 
the antibiotics. At this time the N’ hetero- 
cyclic derivatives of sulfanilamide, the sulfa- 
pyrimidines (sulfadiazine, sulfamerazine, and 
sulfamethazine), by virtue of their superior 
antibacterial efficacy and relatively low tox- 
icity, are generally recognized as the most 
satisfactory of the sulfonamides for the treat- 
ment of susceptible systemic infections. In 
addition, such compounds as sulfisoxazole 
and sulfadimetine, and others, because of 
their increased solubility in urine and rela- 
tively higher concentration, are primarily 
reserved for the treatment of urinary tract 
infections. Likewise, as a result of their poor 
absorption from the gastrointestinal tract, 
phthalylsulfathiazole and succinylsulfathiazole 
are employed in infections of the gastrointes- 


tinal tract. In general, there is little qualita- 
tive difference in the antimicrobic spectrum 
of the various commonly employed sulfon- 
amides. The most susceptible types of organ- 


isms include streptococci, staphylococci, 
pneumococci, gonococci, meningococci, Esch- 
erichia coli, and Hemophilus influenzae. The 
sulfonamides can be employed alone or as 
mixtures or in combination with the anti- 
biotics. 

Other synthetic antimicrobial agents in- 
cluded in this group are two drugs, amino- 
salicylic acid and isoniazid, which find their 
greatest usefulness as adjuncts in the treat- 
ment of tuberculosis. In addition, nitrofur- 
antoin is employed in urinary tract infections. 

Antibiotic Agents.—Since the observations 
of Pasteur and Joubert, in 1877, it has been 
known that certain micro-organisms are 
capable of inhibiting the growth of other 
micro-organisms, which phenomenon is called 
microbial antagonism. The inhibiting action 
of one organism upon another has been shown 
to be due to the production of certain meta- 
bolic antibacterial products on the part of 


the antagonistic agent. In 1940 penicillin was 
shown to be such an agent, and, although 
many other antibiotics have been introduced 
since that time, penicillin still remains the 
sheet anchor of antimicrobial therapy. Unlike 
the sulfonamides, penicillin is effective in the 
presence of pus, and, with certain question- 
able exceptions, no organisms have been 
shown to develop a significant degree of re- 
sistance to penicillin during its administra- 
tion. The organisms most susceptible to 
penicillin include the pneumococci, strepto- 
cocci, staphylococci, certain of the clostridia, 
and strains of Lactobacillus. In addition, 
the Gram-negative cocci, meningococci, and 
gonococci are sensitive to this drug. Trepo- 
nemal and borrelial infections can also be 
successfully treated with penicillin. 

Streptomycin was introduced for clinical 
use in 1944, In contrast to penicillin, it pos- 
sesses antibacterial activity against both 
Gram-positive and Gram-negative organisms 
and is of particular importance against the 
tubercle bacillus. By virtue of its antituber- 
cular properties, streptomycin remains a 
uniquely valuable drug and should, for the 
most part, be reserved for the treatment of 
tuberculosis. However, streptomycin is still 
employed in other selected cases, either alone 
or in combination with other antimicrobial 
agents. 

The Broad-Spectrum Antibiotics. — The 
expression “broad-spectrum antibiotics” is 
used to designate certain of the antibiotics 
which possess activity against a great variety 
of micro-organisms in contrast to the anti- 
biotics, such as penicillin, with a narrow spec- 
trum of activity. Experience has indicated 
that the wider the spectrum of activity of an 
antimicrobial substance the greater is the 
toxicity and the less the specificity of action. 
Fortunately, the now-available broad-spec- 
trum antibiotics are of sufficiently low tox- 
icity to permit their administration in man 
and are effective in infections caused by bac- 
teria, rickettsiae, and certain viruses. Because 
of their pharmacological properties, the broad- 
spectrum antibiotics, unlike streptomycin, can 
be administered successfully by mouth. Chlo- 
ramphenicol, the first of these broad-spectrum 
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antibiotics, has found its chief usefulness 
against organisms of the Salmonella group, 
especially that causing typhoid fever. Because 
of the possibility of the development of blood 
dyscrasias in patients in whom it is employed, 
it is not recommen/ed for general use. How- 
ever, it remains a valuable therapeutic agent 
in selected cases. The tetracycline group of 
antibiotics is composed of chlortetracycline, 
oxytetracycline, and tetracycline. In general, 
there appears to be little difference as far 
as therapeutic effectiveness is concerned 
between the three members of this group, 
although some differences may exist. Eryth- 
romycin is considered a member of the 
broad-spectrum group, although its greatest 
usefulness is in the treatment of infections 
due to staphylococci, streptococci, pneumo- 
cocci, and organisms resistant to penicillin. 
Although polymyxin B sulfate is an agent of 
considerable toxicity, its unique effectiveness 
in infections due to Pseudomonas aeruginosa 
has justified its introduction into clinical 
practice. This agent should be employed pa- 
renterally only in hospitalized patients, since 
careful observation for renal damage is essen- 
tial to its safe use. Since the parenteral ad- 
ministration of bacitracin is often followed 
by kidney damage and only a small amount 
is absorbed when given by mouth, this drug 
finds its chief usefulness as a topical or oral 
medicament. Since neomycin is net absorbed 
into the blood stream from the gastrointes- 
tinal tract or skin, it has found its chief use- 
fulness in preoperative preparation for intest- 
tinal surgery and as a topical medicament for 
pyogenic skin infections. When administered 
systemically, neomycin may cause slight to 
severe deafness, as well as transient renal 
irritation. However, in selected cases, espe- 
cially in Proteus and Pseudomonas infections, 
it may be administered intramuscularly for 
short periods of time. 


ANTIMICROBIAL THERAPY OF UPPER 
RESPIRATORY INFECTIONS 
The selection of the appropriate agent, or 
agents, for use in a specific infection is an 
intricate problem. The site of infection, the 
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nature and number of infecting agents, and 
their antibacterial susceptibility must be con- 
sidered. While many bacteria have at one 
time or another been implicated in upper 
respiratory tract infections, only a small num- 
ber occur frequently and repeatedly. The 
great majority of such infections are caused 
by pneumococci, streptococci, and, to a lesser 
extent, staphylococci, meningococci, and H. 
influenzae. 

Theoretically, one should isolate the causa- 
tive organism and determine by sensitivity 
tests the most suitable antibiotic in each case. 
However, this Utopian situation is impossible 
for the busy practitioner, and there is some 
question whether such an approach is neces- 
sary.° Certainly, most infections of the upper 
respiratory tract can be accurately diagnosed 
from the clinical manifestations of the disease. 
However, in some cases, especially those in- 
volving bone and/or mixed infections, it is 
important to employ the necessary laboratory 
tests in order to select the proper antimicro- 
bial agent, or agents. Both the £-hemolytic 
streptococci and the pneumococci are ex- 
tremely sensitive to penicillin, the tetra- 
cyclines, erythromycin, and chloramphenicol. 
In those cases where staphylococci are in- 
volved, especially in hospital practice, eryth- 
romycin or chloramphenicol may be used 
alone or in combination with penicillin, The 
meningococci respond well in most instances 
to penicillin. In H. influenzae infections, 
erythromycin, tetracycline, or chloramphen- 
icol, alone or in various combinations, are 
effective. In infections due to Proteus or 
Pseudomonas it is at times necessary to em- 


ploy polymyxin. 


COMPLICATIONS OF ANTIMICROBIAL THERAPY 


From the beginning of time there has 
existed a continuous conflict between man 
and micro-organisms, and today we find the 
bacterial world revolting violently against 
man’s chemical attack upon its population. 
Many of these micro-organisms, if uncon- 
trolled, are deadly enemies to man, others are 
harmless, whereas some are essential to man’s 
survival. Fortunately, a number of the harm- 
ful bacteria have succumbed to the anti- 
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microbial agents, some have survived because 
of their effective protective mechanisms 
against these drugs, and others which were 
initially stunned have developed new defenses 
and are back on the firing line. Furthermore, 
others, which ordinarily are not injurious to 
man, have become agitated and are now 
pathogenic to man. Since these chemothera- 
peutic agents have no respect for members of 
the bacterial world, we find that in the proc- 
ess of successfully combating a disease state 
often bacteria which are helpful to man in his 
struggle for existence are destroyed. 


For the most part, every known chemical 
substance can produce a toxic reaction in man 
if the exposure is adequate, thus making the 
use of these chemotherapeutic drugs by man 
a potential hazard. Each chemical agent has 
a nontoxic and a toxic dose, thereby making 
variable the factor of exposure. Furthermore, 
the severity of toxicity varies greatly with 
the method of administration, the degree and 
duration of the drugs used, and the condition 
of the patient. Unfortunately, the toxicity of 
chemical substances for use in man cannot be 
determined conclusively on animals, although 
toxicity studies involving animals alone can 
give reasonable assurance that the drug may 
be tried in man with some degree of safety. 
However, no criteria involving animals alone 
can prove toxicity or nontoxicity for man, 
thus making necessary toxicity determina- 
tions by human experimentation. 


As a result of the above factors, we are 
confronted today with certain serious and 
unsolved problems relating to the use of these 
antimicrobial agents—namely, an increasing 
number of drug-resistant organisms ; infec- 
tions caused by micro-organisms usually re- 
garded as nonpathogenic, which occur during 
antibiotic therapy, that prove insensitive to 
the drug being employed, and toxic reactions 
to these therapeutic agents. 


DRUG-RESISTANT INFECTIONS 


The widespread and indiscriminate use of 
the antimicrobial agents has resulted in an 
increased number of drug-resistant bacteria. 
This increased microbial resistance following 


exposure to an antibiotic holds not only for 
the antibiotic itself but also for the possibility 
of the development of cross resistance to 
other antibiotics. In considering this prob- 
lem of drug-resistant infections, one must 
distinguish between the natural and the ac- 
quired resistance of micro-organisms. Natu- 
ral resistance or susceptibility to these agents 
vary widely among bacterial species, as well 
as among different strains of a given species. 
Acquired resistance for the most part results 
from continued exposure to subinhibitory 
concentrations of these drugs. The develop- 
ment of resistance to streptomycin often 
occurs within a period of a few days, whereas 
very few organisms become resistant to 
penicillin. 

At this time there is considerable contro- 
versy as to whether resistant strains appear 
because a few organisms that were originally 
present are genetically resistant to the anti- 
biotic and grow out in large numbers as the 
remainder are inhibited by the antibiotic or 
whether, in the presence of an antibiotic, 
resistant mutants are allowed to survive and 
encouraged to proliferate. Regardless of the 
mechanism, it would appear that the organ- 
isms which are originally present in small 
numbers, or which are implanted from out- 
side sources in small numbers, overgrow the 
predominant organisms because the latter are 
susceptible to the antibiotic, while those 
which replace them are not. 

Hence, the problem of acquired drug re- 
sistance naturally raises the question as to 
whether it will ever be possible to find anti- 
microbial agents that will not induce resis- 
tance. Certainly, a therapeutic agent posses- 
sing specific killing properties presumably 
has the capacity to interfere with some part 
of a function which is vital to living organ- 
isms but not vital to the host. In both in- 
stances such a function or bypath must be 
more or less remote from the most funda- 
mental features of life itself. This immediately 
implies the possibility for bypassing the func- 
tion, and once this is realized, regardless of 
the manner of its occurrence, there will be 
resistance. In other words, a substance in- 
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capable of inducing resistance would seem to 
have little chance for possessing antimicrobial 
activity. 
SUPERINFECTIONS 

Antimicrobial therapy, in addition to elim- 
inating the causative organisms of the infec- 
tion, produces a profound alteration in the 
composition of the bacterial population that 
normally inhabits certain tissues and organs. 
The mechanism by which superinfection oc- 
curs during antimicrobial therapy is not clear. 
Normally, the body harbors many organisms 
which in small numbers are not pathogenic, 
are relatively avirulent, and cause no symp- 
toms. When the normal ecology or microbio- 
logical balance is disturbed by antimicrobial 
therapy, such organisms may increase in 
numbers and invasiveness and give rise to 
infections. Occasionally, infections with 
micro-organisms usually regarded as non- 
pathogenic will occur during antibiotic ther- 
apy and prove to be insensitive to the drug 
being employed. Such superinfections result 
from the dislocation of the normal bacterial 
flora of the sinorespiratory, gastrointestinal, 
and genitourinary tracts. Several mechanisms 
to explain these superinfections have been 
postulated: (a) Administration of antibiotic 
results in virtual elimination of susceptible 
organisms, thus reducing the numbers com- 
peting for available food supply. The resis- 
tant organisms then vastly increase in num- 
bers and overwhelm the host’s resistance. 
(b) Normal flora supplies certain nutritional 
requirements of the host. Disturbance in the 
normal flora results in a nutritional disturb- 
ance which modifies the integrity of the mu- 
cous membranes, thereby opening a portal 
of invasion to organisms which normally are 
unable to penetrate the healthy mucosa. (c) 
Some antibiotics, like chlortetracycline, are 
suspected of directly stimulating growth and 
virulence of Candida albicans, with the ulti- 
mate production of candidiasis. In all proba- 
bility, the mechanisms concerned involve 
alterations in both the host and the normal 
bacterial flora that follow the administration 
of an antibiotic. Such an opportune combina- 
tion results in the appearance of a complicat- 
ing infection during the course of a disease 
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that appears to be responding favorably to 
chemotherapy. Hence, the importance of bac- 
teriological studies to follow the changes in 
bacterial flora in various regions of the body 
in patients being treated for infectious dis- 
eases. 


At this time it appears that the problem of 
antibiotic resistance of staphylococci is one of 
cross infection, or superinfection, by anti- 
biotic-resistant strains acquired in hospitals 
in almost all cases. However, the increasing 
numbers of persons receiving hospital treat- 
ment who are discharged into the community 
and the large number of patients receiving 
antibiotics at home or on an ambulatory basis 
are certain to have their effects on the com- 
munity.*- This is true not only of resistant 
staphylococci, but also of resistant strains of 
Proteus, Pseudomonas, and Aerobacter. This 
is particularly true in cases of chronic infec- 
tions of the respiratory tract and urinary 
tract, as these are usually mixed infections 
and are perpetuated by physiological and 
anatomical defects in the host. In such in- 
stances, these drugs cannot do more than pro- 
vide temporary help and hence should be 
reserved to prepare the patient and carry 
him through the period necessary for the cor- 
rection of an anatomic or physiologic defect. 
Thus, the best way to prevent the emergence 
of resistant strains is by the rapid termina- 
tion of the infection and the optimum correc- 
tion of anatomic defects. Furthermore, in 
view of the possibility of drug-resistant or- 
ganisms developing, it would appear that the 
use of antimicrobial agents may unfavorably 
affect the postoperative infective rate in clean 
surgery. Not only is prophylaxis of doubtful 
efficacy but at the same time it may mask and 
delay the appe:rance of wound infections. It 
would seem, therefore, that important time 
and expense will be saved by the restriction 
of antibiotics to the early treatment of estab- 
lished infections in the few cases in which 
they do follow clean operations. It is probable 
that all wounds created by the surgeon’s 
scalpel are contaminated at operation, and for 
this reason some have felt justified in ad- 
ministering antibiotic prophylaxis routinely 
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in all cases. However, as pointed out by 
Pulaski,’ the causative organisms are most 
frequently the staphylococci, with the coli- 
form bacilli, Proteus and Pseudomonas, and, 
occasionally, the hemolytic streptococci com- 
prising the remainder. With the exception of 
the latter, these organisms are usually re- 
sistant to the antibiotics. This handicap, 
coupled with the fact that antibiotics are in- 
efficient in the presence of dead tissues, makes 
it unlikely that routine chemoprophylaxis 
will further reduce the current low incidence 
of postoperative infections in clean surgical 
operations. 

Prophylactic chemotherapy for elective 
surgery in contaminated cases is generally 
accepted on the premise that infection is 
avoided and optimal wound healing obtained 
if micro-organisms indigenous to the opera- 
tive area are kept to the lowest possible num- 
ber. Primary emphasis therefore is on pre- 
operative reduction of the bacterial flora, the 
antibiotic being chosen on the basis of before- 
hand knowledge of the bacteriology and cul- 
ture sensitivity of the body area involved. 
Antibiotics are continued to provide tissue 
levels of drug during operations. Postopera- 
tively, the need for continued antibiotics is 
justified for 48 to 72 hours in the usual case. 
Certainly, no one questions the use of chemo- 
therapeutic agents for the prevention of in- 
vasive infection in the infected case. 

There is a definite danger in using anti- 
microbial agents in diseases that are not 
treatable, since superinfections, which may be 
a very small risk in untreated cases, may thus 
become a serious threat. In addition, prophy- 
lactic therapy will not prevent secondary 
infections in many cases; thus it is doubtful 
whether it will reduce the incidence of super- 
infections in certain diseases.* 

Recently, Colebrooke,® the noted British 
bacteriologist, who, in 1936, presented the 
original clinical. observations on the sulfon- 
amide drugs, discussed the problem of cross 
infections in hospitals. He cited the fact that, 
in a general hospital, of 555 patients in the 
children’s wards during a 12-month period 
more than 13% acquired manifest or latent 


infection by hemolytic streptococci. Another 
study, based on clinical findings in 14 English 
hospitals, showed that of 10,000 children in 
a 10-month period 7% developed signs of 
cross infections. In 41 of these, death oc- 
curred which was judged to be in part, or 
wholly, due to acquired infections. In all, 
infections of the upper respiratory tract took 
first place. It was felt that many infections, 
both in and out of hospitals, owe their origin 
to organisms expelled from the throat and 
nose of patients suffering from some infective 
condition of the upper respiratory tract. 


TOXIC REACTIONS 


In evaluating the toxicity of drugs in man, 
one not only considers the immediate side- 
effects but also the delayed reactions, which 
may require years of observation. Certain of 
these side-effects are toxic, some are allergic, 
and others are related to the biologic activi- 
ties inherent in the chemotherapeutic sub- 
stances themselves. 


Penicillin —The chief untoward reactions 
to penicillin therapy fall into three principal 
groups: (1) local contact (skin, mucous 
membranes, and injection site) ; (2) derma- 
tological allergy (urticarial, erythematous, 
and eczematoid); (3) systemic (serum 
sickness, anaphylactoid, cardiovascular, and 
renal). In addition, there have occurred cer- 
tain specific phenomena associated with some © 
particular disease being treated with peni- 
cillin, such as the Herxheimer reaction in 
syphilis and the development of a Loeffler’s 
syndrome following aerosol penicillin in the 
treatment of some types of pulmonary dis- 
ease. Furthermore, evidence is pointing 
toward penicillin’s giving rise to a variety of 
disorders, including agranulocytosis, peri- 
arteritis nodosa, the production of lupus 
erythematosus cells in the bone marrow, and 
others. 

At the time that penicillin was first made 
available for general civilian use, it was not 
fully understood how many of the toxic re- 
actions described were due to impurities in 
the penicillin preparations and how many to 
the drug itself. Probably the total incidence 
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of penicillin reactions has been decreased be- 
cause of the increased purity of the drug and 
the introduction of procaine penicillin. How- 
ever, the total number of reactions has in- 
creased steadily, and today penicillin heads 
the list of medicinal agents in frequency, 
diversity, and severity of the sensitivities it 
produces. No doubt this is a result of the fact 
that the drug is used promiscuously and re- 
peated administration of it to ever-increasing 
numbers of people has resulted in their being 
conditioned to show various manifestations 
of hypersensitivity when exposed to subse- 
quent penicillin therapy. Rarely does a pa- 
tient experience a reaction after the first dose 
of penicillin, whereas the reactions become 
more frequent and more severe in persons 
who have repeated doses. Some of the reac- 
tions occurring after the first dose are be- 
lieved to be related to cross reactions with 
other fungi, particularly trichophytosis (ath- 
lete’s foot). The more serious reactions, such 
as anaphylactic shock, occur most often in 
patients with allergic histories, especially 
asthma. Although any penicillin preparation 
and any mode of administration can cause a 
reaction, it appears that oral penicillin is the 
least likely, parenteral preparations are next 
in frequency, and topical penicillin the most 
likely to cause reactions. Reports of acute 
_anaphylactoid reactions due to penicillin are 
being published with increasing frequency, 
with most of the severe cases following the 
administration of procaine penicillin. This 
may be due to a greater amount of sensitizing 
substance that is present longer or to the 
possible synergistic effect when two sub- 
stances are injected simultaneously. 


In spite of the foregoing, penicillin remains 
the least toxic of the currently available anti- 
microbial agents. Its well-established thera- 
peutic value and relatively lower cost com- 
bine to establish it as the most popular drug. 
Hence, every effort should be made to mini- 
mize the reactions following its administra- 
tion. A history of previous penicillin toxicity 
should, in most cases, contraindicate the use 
of penicillin and manifest the desirability of 
administering another antibiotic, if possible. 
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However, many patients can tolerate peni- 
cillin, even after a previous allergic reaction, 
and in such conditions as subacute bacterial 
endocarditis, in which penicillin is strongly 
indicated, one may proceed with caution. 
When reactions do occur and are not too 
severe, treatment can usually be continued 
with the aid of antiallergic remedies, Obvi- 
ously, the more serious reactions demand 
discontinuance of the drug. Such reactions as 
anaphylactoid shock and exfoliative derma- 
titis demand prompt attention and treatment 
with supportive measures, epinephrine, anti- 
histaminics, and corticotropin (ACTH). The 
advisability of using a penicillin product in 
which an antihistaminic agent is included can 
be questioned, in that one is adding another 
potentially toxic agent, Where possible, peni- 
cillin should be used orally in preference to 
the parenteral route. Intramuscular in jections 
must be given with caution, as it has been 
implied that some of the severe, or fatal, 
reactions are the result of the accidental 
intravenous injection of procaine penicillin. 
Topical application in the form of troches, 
toothpaste, aerosol, ointments, and dusting 
powders is of doubtful value in most instances 
and should be discouraged. 

Some investigators rely on skin testing as 
a guide in determining possible penicillin 
sensitivity, but as yet there seems no com- 
plete agreement as to the value and signifi- 
cance of skin-test results, with the possible 
exception of the immediate whealing reaction 
on cutaneous or intracutaneous testing as 
regards the development of an anaphylactoid 
reaction, 

Efforts to desensitize patients who have ex- 
perienced penicillin reactions kave been con- 
sidered successful in the hands of some ex- 
perienced workers. This procedure may be 
tried, especially when the patient’s occupa- 
tion, e. g., nursing, necessitates exposure to 
the drug or in conditions where penicillin is 
urgently needed. If the sensitivity reaction 
has been severe, an initial dose of 2 units of 
aqueous penicillin G is given intramuscularly, 
whereas other cases are given 50 units every 
3 hours the first 24 hours, 100 units every 
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3 hours the second 48 hours, with the dose 
being doubled each 24 hours until the patient 
can tolerate 200,000 units. 

Streptomycin and Dihydrostreptomycin.— 
In general, the severity of toxicity from both 
streptomycin and dihydrostreptomycin is de- 
pendent upon the duration of therapy, total 
dose employed, and degree of renal impair- 
ment, the principal toxic effect being damage 
to the eighth nerve and vestibular apparatus. 
While this is particularly true of strepto- 
mycin, there seems to be a lesser tendency of 
dihydrostreptomycin to affect the vestibular 
apparatus. However, damage to the auditory 
branch of the eighth nerve with hearing loss 
may occur. Since patients are able to com- 
pensate for damage to the vestibular branch 
but are not able to compensate for auditory 
damage, it is obvious that dihydrostrepto- 
mycin is less desirable, especially for long- 
term therapy, as is necessary in tuberculosis, 
than is streptomycin. Occasionally, dihydro- 
streptomycin is useful in patients who are 
allergic to streptomycin, as sometimes aller- 
gies do not develop in patients receiving this 
drug in whom, were they receiving strepto- 
mycin, allergies would develop. The recent 
practice of employing mixtures of strepto- 
mycin and dihydrostreptomycin has markedly 
reduced this toxic effect. Either of these com- 
pounds may give rise to a variety of less 
severe reactions, including the sensitivity 
reactions encountered with penicillin. Cer- 
tainly, special precautions are indicated in 
patients with impaired renal function who 
receive either streptomycin or dihydrostrep- 
tomycin. 

Broad-Spectrum Antibiotics —The tetra- 
cyclines (chlortetracycline, oxytetracycline, 
and tetracycline) frequently give rise to 
gastrointestinal and genitourinary disorders 
(nausea, vomiting, diarrhea, stomatitis, vagi- 
nitis, and proctitis). While these are not 
usually serious, they do cause considerable 
inconvenience and at times become severe. 
In my experience to date, chlortetracycline 
appears to be the most offensive in this man- 
ner. It is felt that these untoward reactions 
are due, at least in part, to alteration in 


bacterial flora leading to a vitamin B de- 
ficiency. There is evidence to support the 
view that chlortetracycline stimulates the 
growth of some types of fungi, notably C. 
albicans, and that these two factors combine 
to produce a moniliasis. When these drugs 
are used for periods exceeding seven days, 
the patient should receive buttermilk, vitamin 
B complex, and cyanocobalamin (vitamin 
Biz) orally; if toxicity develops, the drug 
should be discontinued if possible, and injec- 
tions of crude liver, or cyanocobalamin given 
daily. More recently, nystatin has been intro- 
duced as an agent for the prevention and 
management of gastrointestinal moniliasis. 
Nystatin is available as 500,000 unit tablets 
to be given three times a day and is stated 
to be compatible with all the present orally 
administered antibiotics. 

Chloramphenicol_-Chloramphenicol gives 
rise to the same toxic reactions as the tetra- 
cycline group, although one difference does 
exist, in that chloramphenicol exerts at times 
a toxic effect upon the hemopoietic system. 

Erythromycin.—Erythromycin appears to 
be of relatively low toxicity, and the only 
undesirable effect noted in many patients 
treated with this drug has been an occasional 
gastrointestinal upset with high dosage. It 
does not appear to have as adverse an effect 
on the ecology of the gastrointestinal flora 
as do the tetracyclines; some of the symp- 
toms of the antibiogenic syndrome are thus 
avoided. 

Polymyxin.—Although polymyxin B sul- 
fate is an agent of considerable toxicity (renal 
and central nervous system), its unique effec- 
tiveness in infections due to P. aeruginosa has 
justified its introduction into clinical prac- 
tice. This antibiotic should be employed par- 
enterally only in hospitalized patients, since 
careful observation for renal damage is essen- 
tial to its safe use. 


Bacitracin.—Since the parenteral adminis- 
tration of bacitracin is often followed by 
kidney damage and only a small amount is 
absorbed when given by mouth, this drug 
finds its chief usefulness as a topical or oral 
medicament. 
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Neomycin.—When administered systemi- 
cally, neomycin may cause slight to severe 
deafness as well as transient renal irrita- 
tion. Since this drug is not absorbed into the 
circulating blood stream from the gastro- 
intestinal tract or skin, it has found its chief 
usefulness in preoperative preparation for 
intestinal surgery and as a topical medica- 
ment, although in selected cases, especially 
in Proteus and Pseudomonas infections, it 
may be administered intramuscularly for 
short periods of time. 

I soniazid.—The administration of isoniazid 
may be followed by a variety of untoward 
reactions, the severity of which depends on 
the dosage, length of administration, renal 
function, and personality stability. Such 
symptoms as increased reflexes, headache, 
muscular twitchings, peripheral neuropathy, 
euphoria, excitability, constipation, vertigo, 
dryness of mouth, and visual difficulties are 
the principal toxic side-effects encountered. 
Cessation, or decrease, in therapy is depend- 
ent upon the type and severity of the reaction. 
Recently, the use of pyridoxine hydrochloride 
has been shown to be effective in relieving 
pain in cases with peripheral neuropathy. 

Nitrofurantoin. — Nitrofurantoin (Fura- 
dantin) has been well tolerated when given 
orally in daily dosage of 5 to 8 mg. per kilo- 
gram of body weight, in four divided doses, 
with meals and with a bedtime snack. Larger 
doses result in nausea and vomiting. The 
drug is tolerated without reaction even in 
patients known to be sensitive to the related 
compound nitrofurazone (Furacin). 

Nystatin.—Nystatin ( Mycostatin) , derived 
from cultures of Streptomyces noursei, has 
been shown to inhibit or kill many species of 
fungi and yeasts. After oral administration 
this antibiotic is poorly absorbed. Thus far, 
it appears to be virtually nontoxic following 
oral or local administration. 


Sulfonamides.—Despite the advent of peni- 
cillin and the other antibiotics, the sulfon- 
amides are still being employed, especially in 
the treatment of urinary tract infections. In 
discussing the untoward reactions associated 
with their use, it is well to point out several 
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factors which tend to influence their incidence 
and severity. The length of time that the 
drugs are administered and the total dose 
employed are probably the most important 
factors. Children seem to tolerate these drugs 
better than the aged; those with good nutri- 
tion and normal renal function, better than 
the poorly nourished and those having kidney 
damage. 


A variety of untoward reactions may fol- 
low the administration of the sulfonamides, 
some of which are mild, while others may be 
severe, or even fatal. Whereas most of these 
complications are seen during the administra- 
tion of the drug, there are some, such as peri- 
arteritis nodosa, which become manifest at a 
later date. The commonest toxic reactions are 
nausea, vomiting, fever, dermatitis, anemia, 
neutropenia, agranulocytosis, psychoses, and 
those referable to the urinary tract. This lat- 
ter group may be manifested by hematuria, 
oliguria, or anuria and are most frequently 
encountered following the sulfapyrimidines. 
In this connection, the belief is widely held 
that administration of sufficient fluid to in- 
sure a high urinary output is enough to pre- 
vent crystalluria, which is responsible for 
most cases of urinary toxicity. Neverthe- 
less, high volumes of urine will not forestall 
precipitation of sulfapyrimidines; however, 
chemical and clinical studies of these com- 
pounds have demonstrated that the total 
amount of sulfonamide which can be held in 
solution in urine is substantially increased 
when two or more of these substances are 
administered simultaneously and that this 
is accomplished without sacrificing thera- 
peutic activity. Thus, it is possible to lessen 
the hazards of urinary tract complications 
due to sulfonamide crystals or calculi. Hence, 
the rationale for the combination of sulfa- 
diazine, sulfamerazine, and sulfamethazine. 
However, it is still important when using the 
sulfapyrimidines to maintain a urinary out- 
put of at least 1200 ce. daily. 


COMMENT 


In view of the above facts concerning the 
potential dangers associated with antimicro- 
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bial therapy, all physicians should lend a hand 
in a crusade for the rational use of these 
drugs. However, in order to lead such a cru- 
sade, one should first discover what errors 
of judgment and practice have brought about 
these conditions. First, there is a belief that 
antibiotics are nontoxic and will do no harm, 
even if they do no good. It is easy to see how 
this view arose. Penicillin had a much greater 
margin between effective and toxic dose than 
any other previous antimicrobial agent, and 
untoward reactions were virtually unknown 
in the early days, when it was administered 
in doses on the order of 15,000 units every 
four hours. Only when very much larger 
doses came to be used, at first for special 
cases but later almost as a matter of routine, 
and when sensitized patients came for second 
courses of treatment, did it become clear that 
the drug was not altogether harmless. Later 
antibiotics are, in general, more toxic than 
penicillin and so allow less latitude in dosage. 
Second, many doctors are guided by the 
popular, but fallacious, generalization that if 
a little does good a lot will do better. Many 
causes doubtless combined to foster the use 
of big doses—they were required for bac- 
terial endocarditis, they would stop the emer- 
gence of resistant strains, they would make 
for less frequent administration, and they 
would penetrate to the deepest parts of hid- 
den lesions. Such considerations neglect two 
essential points, namely, that many antibiotics 
have a relatively narrow zone of optimal con- 
centration and that the doses recommended 
by manufacturers are the outcome of exten- 
sive pharmacological and clinical studies. As 
has been rightly pointed out, clinical investi- 
gators should aim at determining the smallest 
amount that is effective therapeutically. 
Third, since antibiotics are so dramatically 
effective against grave illnesses, they will be 
at least equally useful for the treatment of 
minor disabilities, such as the common cold 
and other diseases of noninfectious origin. 
On the whole, these drugs are disappointing 
in the treatment of such states, and the most 
probable outcome of their use is sensitization 
of the patient and the dissemination of drug- 
resistant organisms. 


SUMMARY AND CONCLUSIONS 


Certainly, the science of otolaryngology 
has changed tremendously since Benjamin 
Franklin’s day. We have witnessed significant 
advances in the management of infections of 
the upper respiratory tract, although there 
remain many unsolved problems. The anti- 
microbial agents have become valuable ad- 
juncts in the practice of surgery, but it is to 
be remembered that, regardless of their 
proved prophylactic and therapeutic effec- 
tiveness, they are not to be used to the exclu- 
sion or neglect of other proved forms of 
therapy, such as good surgical technique. 
Furthermore, in view of the potential hazards 
associated with these drugs, their use should 
be reserved primarily for established infec- 
tions in which the causative agent is known 
to be sensitive to their action. It therefore 
behooves the surgeon to reexamine the cir- 
cumstances in which these agents are em- 
ployed before, during, or after operation. 
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In 1951 Kirklin and co-workers * reported 
a study of 986 cases of parotid tumor seen at 
the Mayo Clinic from 1907 to 1944. They 
found that a little more than 300, or roughly 
one-third, of the patients had received pre- 
vious surgical treatment for their parotid 
tumors by the time they entered the clinic. 
A previous operation had been performed on 
33% of the patients with mixed tumor, 28% 
of the patients with Warthin’s tumor, 28% 
of the patients with simple cyst, 52% of the 
patients with mucoepidermoid tumor, 53% 
of the patients with adenocarcinoma, 44% of 
the patients with cylindroma, 73% of the pa- 
tients with undifferentiated carcinoma, 50% 
of the patients with undifferentiated sarcoma, 
and 54% of the patients with squamous-cell 
carcinoma. In other words, in roughly one- 
third of the patients with benign parotid 
tumor and in approximately one-half to two- 
thirds of the patients with malignant parotid 
tumor previous surgical treatment had been 
attempted. These are not unusual figures. 
Frazell,? at the Memorial Hospital in New 
York, reported similar findings. 

How is it that there should be such local 
recurrence rates for parotid tumors? There 
are many reasons. These can be divided into 
three groups. The first has to do with the 
nature of the tumor itself; the second, with 
the profession, and the third, with the patient. 
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Management of Recurring P. arolid 


REASONS FOR RECURRENCE 


The Nature of the Tumor.—lIt is obvious 
that the role of local recurrence is very high 
in patients with undifferentiated carcinoma 
and “malignant tumor.” None of these 
lesions have a “capsule” (and, for that mat- 
ter, neither does a mixed tumor have a true 
capsule) ; they infiltrate the parotid quickly 
and get out of the gland into perineural 
lymphatics and surrounding tissues, and so 
surgical treatment, if it is to be curative, must 
be given very early. This, then, involves the 
next group. 

The Profession.—Fortunately, the idea of 
watchful waiting is fast disappearing. The 
knowledge now that long-standing mixed 
tumors can undergo malignant change cer- 
tainly militates against leaving a parotid 
tumor alone. The ease with which a mixed 
tumor can be seeded in the parotid gland and 
surrounding tissues makes local excision a 
dangerous practice, and it should be a thing 
of the past. Office surgery and incisional 
biopsy should be condemned. The operation 
should be done in the operating room, where 
all modern facilities are available, including 
facilities for making fresh frozen sections. 
The patient should be properly prepared both 
mentally and physically. The surgeon should 
be capable of doing an adequate and defini- 
tive operation. Wide exposure of the gland, 
early exposure of the nerve as it comes out 
of the stylomastoid foramen, and the practice 
of doing a subtotal parotidectomy (super- 
ficial lobectomy) for all benign tumors and 
even for some malignant ones are becoming 
widely accepted and should go a long way 
toward reducing the high rate of local recur- 
rence. Timid and hesitant surgical treatment, 
brought about by fear of injury to the facial 
nerve, has no place in the modern operative 
suite. Total parotidectomy with sacrifice of 
the facial nerve must be done for many of the 
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malignant tumors if any reduction in the rate 
of local recurrence is to take place. This, of 
course, means a deformity, and that brings 
up the third group. 

The Patient.—Every patient should have 
a preoperative discussion with the surgeon 
regarding the possibilities of injury to the 
facial nerve. He should be told that any in- 
jury of this nerve will be purposeful and will 
be based on the findings at operation ; that, 
in practically all cases, injury of the nerve 
will mean that the tumor was found to be 
invasive and malignant and that, therefore, 
sacrifice of the nerve was necessary in the 
performance of what might prove to be a 
lifesaving procedure. The proper approach 
to this distressing subject will vary from pa- 
tient to patient. Rarely will a patient refuse 
to have done what seems necessary in this 
regard, but it is true that this one factor 
(the fear of facial deformity) makes for diffi- 
cult decisions at the operating table. For 
instance, after what appears to be a very 
adequate removal of a supposedly benign 
tumor by subtotal parotidectomy (or after 
biopsy}, the pathologist comes in to announce 
that the tumor is malignant. The surgeon 
then has the most difficult problem of de- 
ciding whether to proceed immediately with 
total parotidectomy and sacrifice of the nerve 
and whether to do a dissection of the neck. 
Whether we like it or not, then, we are 
always going to have to face the problem of 
the recurrent parotid tumor. 


RECOGNITION OF RECURRENCE 


The diagnosis of recurrent parotid tumor 
usually may be made easily. Tissue or micro- 
scopic slides and a record of the operative 
procedure are available from a previous 
operation. The clinical findings are usually 
obvious, and the problem is not one of diag- 
nosis but rather, in many cases, one of an- 
swering the question, “Will a further opera- 
tion do any good?” In this respect we have 
purposely refrained from using the term ‘“‘in- 
operable.” The criteria of inoperability may 
vary from medical center to medical center, 
from surgeon to surgeon in any one center, 
and from time to time in any one surgeon. 


It depends upon the experience, training, and 
philosophy of the individual surgeon. 


FACTORS TO BE CONSIDERED IN TREATMENT 

The question of whether or not to operate 
on a given patient with a locally recurring 
parotid tumor can be solved by careful con- 
sideration of three factors: the microscopic 
nature of the tumor, the local and distant 
extent of the tumor, and the general condi- 
tion of the patient. 

We wish to say that as a rule we would re- 
fuse to reoperate on a patient with a recur- 
ring undifferentiated carcinoma or a highly 
malignant adenocarcinoma or squamous-cell 
epithelioma if there had been an honest and 
competent attempt to remove the tumor pre- 
viously, especially if there were bulky recur- 
rent lesions, deep fixation, and widespread 
local infiltration. In such a situation, irradia- 
tion would be the treatment of choice. The 
exact type would be decided upon after 
consulting with our radiologists. As a rule, 
we have found that external irradiation 
alone does very little, if anything, to most 
parotid tumors. Interstitial irradiation with 
gold wires or radon seeds and external irradi- 
ation, however, are very much worth while 
in the cases in which further surgical treat- 
ment is not recommended or in which opera- 
tion has revealed that not all of the tumor 
can be removed. However, if the recurrent 
lesion from one of these highly malignant 
tumors seems small and is not attached to 
deeper structures, one would be justified in 
doing a total parotidectomy with sacrifice of 
the facial nerve and radical dissection of the 
neck whether or not there are clinically evi- 
dent metastatic cervical lymph nodes. 

In the case of low-grade mucoepidermoid 
tumor, cylindroma, and low-grade adenocar- 
cinoma, some exceptions are made regarding 
sacrifice of the facial nerve and dissection of 
the neck. There are no definite, hard, fixed 
rules to follow. Frazell* said, when talking 
about this subject, “Available data concern- 
ing the incidence of metastatic cervical lymph 
nodes in salivary-gland cancer suggest that 
neck dissection in combination with parot- 
idectomy is generally advisable for recurrent 
malignant tumors, whether or not clinically 
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metastatic cervical lymph nodes can be dem- 
onstrated. Exception may be made in the 
case of. acinic-cell and low-grade mucoepi- 
dermoid tumors.” 

Kirklin and co-workers* found lymph- 
node metastasis in 23.6% of patients with 
cylindroma, 31.5% of patients with adeno- 
carcinoma, 53.9% of patients with squamous- 
cell epithelioma, 44.8% of patients with 
undifferentiated carcinoma, and 10.6% of 
patients with mucoepidermoid tumor. Ex- 
amination of the records of patients with 
parotid cylindroma revealed that 29.4% had 
pulmonary metastasis; 13% of the patients 
with adenocarcinoma had pulmonary metas- 
tasis, but none of the patients with squamous- 
cell epithelioma or undifferentiated carcinoma 
had such metastasis. 

In some cases of recurring cylindroma, 
low-grade mucoepidermoid tumor, or adeno- 
carcinoma in which there is fixation to sur- 
rounding structures, such as the mandible, 
ear, skin, or mastoid, more radical surgical 
attempts at removal are sometimes justified. 
This is especially so if there is a relatively 
long history of the lesion, considerable con- 
stant local pain, or foul odor and discharge 
from radionecrotic tissue or broken-down 
tumor. Such conditions are occasionally en- 
countered, especially in patients suffering 
from cylindroma. It would be foolish to con- 
sider any radical operation in the presence 
of pulmonary metastasis in the case of any 
other parotid tumor but the cylindroma. A 
radical operation is occasionally justified in 
this situation to relieve the patient of an 
intolerable local condition. Pulmonary meta- 
static lesions from cylindroma are notori- 
ously slow to cause symptoms. 

Patients suffering from recurring mixed 
tumor are seldom sent away without another 
attempt at removal. We are gradually com- 
ing around to the idea that one should rarely, 
if ever, deliberately sacrifice the facial nerve 
when trying to remove a recurring mixed 
tumor of the parotid. Of course, one must be 
very sure that he is dealing with only a mixed 
tumor and not in reality with a cylindroma. 
In our experience, the average pathologist 
frequently fails to recognize the difference 
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between the two, and the surgeon and patient 
are lulled into a false sense of security. 

In some instances of recurring mixed 
tumor there has been such massive seeding 
of the gland that the nerve is encased in 
tumor and there is no choice but to sacrifice 
all or part of the nerve deliberately. In gen- 
eral, however, we believe that it might be 
better to run the risk of another recurrence 
of the mixed tumor and save part or all of 
the facial nerve, especially in young patients, 
if, in so doing, a reasonably satisfactory clean 
surgical removal can be accomplished. In the 
past, a combination of electrodissection and 
surgical diathermy with the Bovie unit was 
used in many cases of recurring parotid 
cylindroma and mixed tumor. This was often 
combined with interstitial irradiation. This 
method proved to be satisfactory except for 
the later hemorrhages from the open wounds 
and the delayed healing and sequestration 
that often followed. Because of these objec- 
tions and because of the ease and safety with 
which more radical dissection by the cold 
knife can be accomplished now, electrosurgi- 
cal methods are used much less frequently 
than in former years. 

In patients in whom the facial nerve is 
deliberately sacrificed, we have also been 
doing either immediate fascia lata grafts or 
nerve grafts in selected cases. The late inser- 
tion of fascia lata grafts is a much commoner 
procedure, and for years it was the usual 
practice to wait a year or more before going 
ahead with corrective procedures. 

Skin grafting in patients with recurring 
parotid tumors in years gone by has been 
used more as a late or delayed procedure, 
and more often than not it was of the mul- 
tiple-stage type of pedicle grafting to cover 
defects that followed the use of surgical 
diathermy combined with radium or x-ray 
therapy, or combined with both radium and 
x-ray therapy. 

Recently the skin grafts have been more 
of the split-thickness free-graft type, placed 
on the wound immediately after extensive 
surgical resection of skin and neighboring 
structures in the parotid region. These radi- 
cal and extensive operations, which may 
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involve resection of the mastoid, ear, ascend- 
ing ramus of the mandible, and involved skin 
and radical dissection of the neck, are per- 
formed on patients whose condition is des- 
perate but not entirely hopeless. Admittedly, 
the salvage rate after such extensive surgical 
procedures is small, and as more experience 
is gained and evidence accumulates, it may 
be that they will be abandoned as not being 
worth while. 
CONCLUSION 


It is to be hoped that there will be fewer 
recurring parotid tumors in the future, be- 
cause of the acceptance of the belief that 
every parotid tumor should be removed early 
and the general practice of wide surgical 
exposure of the gland, early exposure of the 


facial nerve as it comes out of the stylomas- 
toid foramen, and the performance of sub- 
total or total parotidectomy rather than 
extracapsular enucleation. In spite of all 
precautions, however, there will continue to 
be some recurring parotid tumors, because 
of the nature of the tumors that occur in this 
region and the human desire to avoid facial 
deformity. 
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The most fascinating and interesting nerve 
of all the cranial nerves with which the oto- 
laryngologist is in daily contact is the facial 
nerve. It controls the actions of the largest 
group of muscles upon which people are 
almost wholly dependent for their daily social 
contact. The loss of function of the nerve and 
the facial muscles produces a profound de- 
pressing effect upon the psyche. It is not until 
the development of Bell’s palsy that the 
necessity of a normally functioning facial 
nerve and musculature makes a strong impact 
upon the patient, other lay people, and even 
the physician. 

The current-day literature on the therapy 
of this condition is rather sparse when one 
considers that the condition is not uncom- 
mon, that recovery is slow, that it seriously 
affects the economic and social status of a 
person, that residuals all too often are seen 
which change the physiognomy of a person 
as well as his outlook on life. 

This condition properly belongs in the 
realm of the otolaryngologist. The otolaryn- 
gologist is equipped with the knowledge of 
the medical and surgical therapy of diseases 
and injuries of the facial nerve and should 
be the first to institute therapy. In most cases 
he can effect a return of function of the nerve 
by medical means, and, when these fail, he 
can adopt the proper surgical measures before 
there is any permanent damage in the way of 
atrophy of the facial mimetic musculature. 

There is very little dispute as to the patho- 
logic process responsible for Bell’s palsy. 

1. Kettel states that “everything indicates 
that Bell’s palsy is due to the fact that 
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ischemia exists near the stylomastoid fora- 
men, an arteriospasm according to Hilger. 
The ischemia is the primary cause of the 
palsy, and, resulting from it, various struc- 
tural alterations take place in the facial nerve 
between the lateral semicircular canal and the 
stylomastoid foramen, at which point the 
nerve leaves the fallopian canal; in some 
cases these changes occur in the surrounding 
bone also. The nerve becomes unduly con- 
stricted at the stylomastoid foramen, and tiny 
hemorrhagic streaks can be observed in the 
nerve running longitudinally. The nerve be- 
comes edematous.” 

2. R. Wyburn-Mason believes that in a 
large proportion of cases a lower-motor-neu- 
ron facial weakness constituting Bell’s palsy 
is the result of a neuritis or irritation of the 
great auricular nerve, which extends into the 
facial nerve as it lies in the region of the 
parotid gland. : 

3. Agnar Hall, Norrképing, Sweden. 
Three cases of Bell’s palsy in which a resec- 
tion of the mastoid cells and a decompression 
of the facial nerve were done are reported. 
In all cases an exudate was found in the cells 
in the tip of the mastoid process, and, in one, 
some larger cells contained a yellow serous 
fluid. The bone near the stylomastoid fora- 
men was soft, and the facial nerve, highly 
edematous. 

4. Robinson and Moss treated two patients 
with cortisone and have achieved good re- 
sults. However, it is felt that the reactions 
and complications resulting from cortisone 
therapy far outweigh the results obtained. 

In the military service in the past, it was 
customary in some otolaryngological and 
neurological sections to hospitalize patients 
with this disease until function of the nerve 
returned. This oftentimes necessitated a hos- 
pital stay of two to three months. 
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BELL’S PALSY 


A course of therapy, previously described 
by Loomis, was instituted for all patients 
presenting themselves to this clinic with 
Bell’s palsy. Loomis described such marvel- 
ous results that the therapeutic regimen, with 
slight modifications, was adopted by me for 
a series of five cases also. 


THERAPEUTIC REGIMEN 

1. Hospitalization for complete rest. 

2. Multivitamin capsules, 2 every morning. 

3. Thiamine HCl, 10 mg. four times a day. 

4. Histamine diphosphate, 2.75 mg. in 150 
cc. of saline given intravenously daily. The 
solution is allowed to drip at a slow rate, 
starting with 30 to 40 drops per minute, 
depending upon the rapidity with which the 
patient can accept the drug. The solution is 
allowed to drip rapidly enough to allow the 
patient to flush slightly. After one and one- 
half hours the needle is removed from the 
vein whether or not all the solution has 
entered. The rapidity of flow of the solution 
must be controlled daily, inasmuch as it will 
be found that the patient will be able to toler- 
ate a greater rapidity of flow from day to 
day. If at any time the patient complains of 
headache, the flow of the histamine solution 
is reduced. 

Before, during, and after the histamine 
solution is introduced into a vein, the pa- 
tient’s blood pressure is watched for any un- 
toward drop. 

5. Physical therapy. On the first visit, at 
which time the patient is hospitalized, the 
patient is subjected to galvanic and faradic 
stimulation. After electrostimulation for the 
determination of muscle and facial nerve 
function, the patient is given an appointment 
for daily galvanic stimulation to the facial 
mimetic musculature plus a daily treatment 
of infrared ray for from 15 to 20 minutes. 

6. Self-willed promotion of function return. 
The patient is required to spend 20 minutes 
four times daily by himself before a mirror 
to focus his attention upon one group of the 
mimetic musculature (e. g., cheek muscles) 
to promote function of these muscles. 


At no time during the above course of 
therapy was it found necessary to resort to 
facial splinting with adhesive tape, Scotch 
tape, or a tarsorrhaphy. 

Five cases with frank, complete unilateral 
Bell’s palsy are presented. In all of the cases 
there was a return of function of some of the 
muscles within 24 hours after the first treat- 
ment. Once the function began to return in 
one muscle or one group of muscles, it was 
noted that the one muscle or the one group 
of muscles became more active and stronger 
daily and that concomitantly the remainder 
of the facial mimetic musculature began to 
respond. On an average, all function returned 
within 14 days, and in two instances the 
recovery was sooner. It was also noted that 
recovery was without the stigma of a slight 
drooping of the lower eyelid while the facial 
muscles were still or in motion. Of great im- 
portance was the psychical reaction of the 
patient. In all cases the mental depression 
left completely when they observed a begin- 
ning of return of facial muscle function. I do 
believe that the release of this heavy psycho- 
genic anxiety overlay plays an extremely 
important role in the therapy. 


REPORT OF CASES 


Case 1.—A 22-year-old woman developed a com- 
plete paralysis of facial muscles of the right side 
of the face two months prior to seeking aid and 
therapy. Physical examination and laboratory 
studies revealed no other abnormalities or disease. 
She was immediately hospitalized, and the intra- 
venous histamine therapeutic regimen was started. 
On the fourth day there was beginning return of 
function of the cheek muscles. By the eighth day 
there was return of function of all facial muscles 
except the frontalis of the right side. Galvanic and 
faradic stimulation revealed an almost complete 
return of the function of the facial mimetic mus- 
culature excluding the right frontalis muscle. The 
patient was discharged from the hospital on the 
ninth day to continue therapy on an outpatient 
status. Follow-up observation revealed a complete 
return of facial muscle function. 

Case 2.—A 3l-year-old man developed a com- 
plete facial paralysis of the left side on Nov. 30, 
1954. Physical examination and laboratory studies 
revealed no further pathology. The patient was 
hospitalized on Dec. 1, 1954, and the intravenous 
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histamine therapeutic regimen was initiated. One 
day later, Dec. 2, 1954, there was voluntary motion 
of the cheek muscles of the left side. Five days later 
there was weak voluntary motion of the complete 
facial mimetic musculature. On Dec. 12, 1954, there 
was complete return of muscle function, and the 
patient was not required to return for further out- 
patient therapy. 

Case 3.—A 23-year-old man had a gradual onset 
of right-sided facial paralysis for two days prior to 
reporting to the hospital for therapy. On the day of 
admission to the hospital the patient had complete 
right-side Bell’s palsy. He was immediately started 
on the intravenous histamine therapy. On Jan. 26, 
1955, one week after admission, the muscle function 
of the right side of the face had begun its response. 
Six days later, on Feb. 1, 1955, there was complete 
return of function of all facial musculature of the 
involved side. 

Case 4.—A 25-year-old man developed complete 
Bell’s palsy, right side, one day prior to hospitaliza- 
tion on Oct. 13, 1954. Intravenous histamine ther- 
apy was initiated immediately. Nine days later 
there was beginning return of function. On the 


15th day after admission the patient had functional 


return of the facial musculature of the right side of 
the face. 

Case 5.—A 57-year-old man developed complete 
Bell’s palsy, right side, on June 6, 1954. He was 
hospitalized on June 8, 1954, and was started on the 
intravenous histamine therapeutic regimen. Three 
days later, on June 11, 1954, there was motion of 
the muscles beneath the right eye. On June 14, 
1954, there was beginning motion of all the right 
facial muscles. The patient was discharged from 
the hospital to continue his vitamin and massage 
therapy on an outpatient status. 
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An Embryological, Clinical, and Therapeutical Study 


R. POCH-VINALS, M.D., Seville, Spain 
and 
R. RAMOS CALVO, M.D., Granada, Spain 


Since 1829, when Otto’? published the 
first paper on choanal atresia as an autopsy 
discovery, many articles on the subject have 
been presented in the medical literature. 
Such papers have appeared even more fre- 
quently in recent times, not because the 
condition is rare, as always has been sup- 
posed, but because it is now better diagnosed 
and we think of it more frequently. Thus, 
Ronaldson,? in 1881, described a case of 
bilateral membranous choanal atresia that 
he recognized clinically. Surgical interven- 
tion was postponed, and the child died of 
asphyxia. He suggested in his commentary 
that if this possibility was considered by the 
obstetrician and pediatrician many of the 
cases diagnosed as neonatal asphyxia would 
be attributed to choanal atresia. 

Nevertheless, Kazanjian * tried to demon- 
strate the rarity of choanal atresia, and on 
review of the records of the Massachusetts 
Eye and Ear Infirmary from 1922 to 1938 
he found only 10 cases of the condition 
among a total of 62,228 patients. 

Cinelli * found 220 cases reported in the 
world medical literature in the 90 years be- 
fore 1940. 

Beinfield ° mentioned 54 new cases re- 
ported in the American literature from 1940 
to 1949 and considered choanal atresia to be 
not so unusual as was formerly thought. 

At present, the number of cases published 
exceeds 300, but we have to consider that 
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the frequency of the condition is greater if 
we include cases which have been overlooked 
because, being bilateral, they were incom- 
patible with life or because in unilateral 
cases the condition remained unknown to 
the patient. 

We present a case of unilateral choanal 
atresia treated surgically by the transpalatine 
approach. This will give us the opportunity, 
after presentation of our technique, to add 
some considerations about the development 
of the choanae that we think of interest. 


REPORT OF A CASE 


A 12-year-old girl, born in Granada, was seen on 
Nov. 4, 1953. There was no family record of con- 
genital deformities. Her parents remarked that from 
birth she did not breathe through the right side of 
the nose. Thick and sometimes yellow-green dis- 
charge flowed from the right naris. For several 
years she had had headaches and frequent colds as 
well as bad taste and odor in the mouth. She had 
no other complaints. ‘ 

On anterior rhinoscopy we noticed a right nasal 
cavity full of mucus, which when cleaned revealed a 
deviated septum on the right side. Exploration with 
a stylet disclosed the existence of a hard bony plate 
situated on the posterior border, interfering with 
passage toward the nasopharynx. Posterior rhinos- 
copy showed the existence of a tightening or im- 
perforation of the right choana that presented an 
infundibular aspect and deviation to the right side of 
the nasal wall. 

X-ray plates in nasomentopalatine position showed 
reduction of the translucence of the right nasal 
fossa and deviation of the nasal wall (Fig. 1). 

On radiography with a contrast medium (iodized 
oil [Lipiodol]) there could be seen, in the lateral 
position (Fig. 2) as well as in the submental-ver- 
tical position of Hirtz (Fig. 3), an atresia of the 
infundibular type shaped at the base like a little sac 
and slightly enlarged at the border. 

The size and development of the paranasal sinuses 
were practically normal (Fig. 1) and corresponded 
to the patient’s age, as did her mastoid pneumatiza- 
tion (Fig. 4). 

The completed audiogram showed no remarkable 
loss in audition, wnich was considered as normal, 
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Figure 3 


Fig. 4.—Right side (above); left side (below). 
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Fig. 5 (above). Fig. 6 (below). 


for both the right and the left ear, and the reac- 
tions of Liischer and Fowler were normal (Figs. 
5-7). 

Consequently, the diagnosis was established as 
congenital choanal atresia in the right side of the 
nose. 

Operation.—With the patient under general ether 
anesthesia induced by intubation through the left 


nasal fossa, Rose position, the choanal imperfora- 
tion was removed according to the transpalatine 
technique, on March 15, 1954. We did the incision 
from the second right molar down to the corre- 
sponding left one, very near the dental arch, to 
avoid damage to the vascular peduncle (Fig. 8). 


With a palate elevator, the mucoperiosteal flap 
limited by the incision was separated with special 
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Figure 7 


care in approaching the posterolateral part, to pre- 
vent affecting the vascular peduncle, which must be 
included in the flap to assure its nutrition and to 
prevent later cicatrization and necrosis. This also 
allows removal of all the horizontal palatal apo- 
physis desired (Fig. 9). 

Once the detachment reached the posterior edge 
of the hard palate, with the electric burr, the in- 
cision was enlarged through the external side to 
the pterygoid bone, which was partially removed 
with the burr. We did the same with the external 
wall of the choana in the atresic zone, that is, we 
reduced the prominence of the vertical branch of 


Fig. 8 (left). Fig. 9 (Hight). 


the palate. Through the internal side we removed 
about 0.5 cm. of the base of the left nasal fossa, 
disclosing the inferoposterior border of the vomer. 
We then removed the choanal obstruction. Once 
this was done, the lining of this zone of the septum 
was detached as if we were going to make a Killian 
submucous resection, and a portion of the bone was 
removed. Of the two mucosas, we removed the one 
on the right side, retaining the one on the left side 
with the purpose of turning it and laying it on the 
raw surface caused by the resection of the stenosis 
(Figs. 11-16). 

A thick drainage tube was placed so as to main- 
tain the flap of nasal mucosa in position over the 
raw surface. Once this was in place, we restored 
the palatal flap and sutured it by interrupted non- 
absorbable surgical (silk) sutures (Figs. 17 and 18). 

Course—The postoperative course was normal. 
The drainage tube was removed after 48 hours, and 
5 days later the patient was discharged, with good 
breathing through the right nasal fossa—as she 
said, “better than with the healthy side.” 

Twenty days later another set of x-rays was 
made with contrast medium in the lateral and Hirtz 
positions (Figs. 19 and 20) and with a No. 20 
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rubber catheter filled with barium (Figs. 21-23), 
demonstrating the perfect permeability of the right 
nasal fossa. 


EMBRYOLOGICAL DEVELOPMENT 


We have considered this case to be one 
of a congenital anomaly, thus justifying 
presentation of a brief review of the embry- 
ological development of the nasal fossae and, 
especially, of the choanae, to enable us to 
catalogue this case. 

In the 2 mm. embryo, corresponding to 
the second week of intrauterine life, the 
stomodeum, or primitive mouth, is limited 
by the frontal process and on both sides 
by the superior and inferior prolongation 
of the first branchial arch. It ends in a 
pocket which corresponds to a similar one 
formed by the foregut, the ectoderm and 
the endoderm remaining in contact at this 
point and in this way forming the bucco- 
pharyngeal membrane. 

In the following week, there begin to ap- 
pear in this membrane some openings which, 
becoming confluent, cause the disappearance 
of the middle and interior part of the mem- 
brane and leave only a very short narrow 
veil with a free border beneath the cerebral 


Fig. 10 (upper left). Fig. 11 (upper right). 
Fig. 12 (lower left). Fig. 13 (lower right). 


Fig. 14 (upper left). Fig. 15 (upper right). 
Fig. 16 (lower left). Fig. 17 (lower right). 


vesicles, the primitive pharyngeal veil, which 
lines two depressions, an anterior one, the 
Rathke pouch, and a posterior one, the 
Seessel pouch. This veil, after persisting 
for some time, disappears, joining the mouth 
fissure with the foregut, or floor of the 
cephalic sac, producing in this way the naso- 
buccopharyngeal channel. If we superimposed 
in the adult an imaginary sketch of this 
buccopharyngeal membrane, we would find 
that it goes from the pharyngeal hypophysis 
to the inferior dental arch (Keith **). 


In the 4 mm. embryo, on both sides of 
the frontal prolongation the ectoderm en- 
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Figure 23 


larges, creating the olfactory placodes. A 
short time afterward these placodes in- 
vaginate, more through outgrowing of their 
borders than through deepening of their 
floor. Their circumference expands, and as 
a result a furrow is formed on the inferior 
side, the nasal furrow, which leads from 
the fossa to the entrance of the buccal cavity. 
Therefore, limiting this furrow, there are 
two processes on each side in the primitive 
frontal process, the internal and the external 
nasal processes. This state exists for only 
a short time, because the internal nasal 
process rapidly joins the supramaxillary 
process. In this way the primitive superficial 
communication of the nasal fossa with the 
stomodeum disappears. 

As a consequence of the invagination of 
the olfactory plate, the base of the olfactory 
sac corresponds in the 6 mm. embryo to 
the ceiling of the primitive mouth. In the 
beginning it is separated by a certain quantity 
of mesoderm (Fig. 24), becoming thinner 
until only the epithelium of the olfactory 
fossa remains in contact with that of the 
mouth, forming a little diaphragm, Hols- 


stetter’s bucconasal membrane, which on 
perforating later establishes a communication 
between the olfactory fossa and the buccal 
cavity, and this forms the primitive choanae, 
separated by the frontal process, which forms 
the primitive septum (Fig. 25). At this 
stage, which corresponds to the beginning 
of the second month, the nasal fossae are 
open at the two ends, the vestibular and the 
primitive choanal, and are separated by 
the frontal process, which will form the 
septum. 

The superior submaxillary branch on each 
side, proceeding from the first arch, not 
only develops to the exterior but in the 
interior forms a plate, Kolliker’s palatal 
plate, which, uniting in the midline with the 
one from the opposite side and in front 
with the internal process of the frontal proc- 
ess, forms the superior maxillary, the palate, 
and the internal side of the pterygoid 
apophysis. Thus, the definitive choanae are 


Fig. 24.—Human embryo, 9.5 mm. Sagittal sec- 
tion through olfactory vesicle. (1) Primordial 
choana; (2) mouth cavity; (3) nasal epidermal 
plug; (4) primitive palate; (5) tongue; (6) inferior 
maxilla; (7) cervical vertebra. 
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Fig. 25.—Human embryo, 11 mm. Sagittal section 
through primitive choanae. (1) Olfactory vesicle; 
(2) nasal epidermal plug; (3) primitive palate; (4) 
tongue; (5) inferior maxilla; (6) primitive choana. 


circumscribed, as an extension back of the 
primitive choanae. 

The primitive choanae disappear as a 
consequence of the development of the o!fac- 
tory labyrinth. However, they can be recog- 
nized in the adult, in the form of a narrow 
fissure ascending from down to up and 
front to back whose limits are as follows: 
In the front, the incisive duct, or Stensen’s 
duct, when it exists, and, when this is miss- 
ing, the middle part of the suture of the 
horizontal branch of the superior maxilla 
with the intermaxillary bone; on the inside, 
a line in form of an ascending crest parallel 
to the superior border of the vomer, on its 
articulation with the quadrangular cartilage 
and with the vertical branch of the ethmoid; 
at the back, a bone protuberance immedi- 
ately below the sphenoid ostium, and outside, 
a line parallel to the one described on the 
wall, faultily drawn by the development of 
the ethmoid labyrinth and the protuberances 
of the turbinates (Kolliker*) (Figs. 26-29). 

In the development of the definitive 
choanae, the following elements participate : 
(1) the palatine and pterygopalatine proc- 
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esses, proceeding from the superior maxillary 
process of the first arch; (2) the anterior 
sphenoid, from the chondrocranium; (3) 
the frontal process. 

The development of the internal plate of 
the pterygoid apophysis, the palate, and the 
superior maxillary is accomplished at the 
expense of the superior maxillary branch 
of the first branchial arch. There is no 
previous cartilaginous stage; therefore, they 
must be considered as membrane, or revest- 
ment, bones. The three bones appear de- 
veloped at the end of the second month, 
by means of a point of ossification for the 
pterygoid, producing the pterygoid bone, a 
thin osseous plate which later becomes united 
with the sphenoid body. The palate develops 
from two primitive ossification points which 
appear after a month and a half: the posterior 
point forms the pyramidal apophysis, while 
the further one forms the rest of the bone, 
with the exception of the sphenoidal apo- 
physis and the bones of the orbit which 
proceed from two secondary points that do 
not appear until some time after birth. At 
the same time, several other points of nuclei 


appear for the superior maxillary, which 


Fig. 26 (above). Fig. 27 (below). 
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then join and correspond to the subvomerian 
bone. Thus, they constitute the lateral and 
inferior walls of the choanae. 

The anterior sphenoids belong to the 
chondrocranium, and, therefore, there is a 
previous cartilaginous stage in their forma- 


tion. In this cartilage, by the third month 
of fetal life, several ossification points ap- 
pear, which, joining together, form the body 
of the same. On the other hand, ever since 
the work of Virchow, we know that the 


Fig. 29—Human em- 
bryo, 40 mm. Sagittal 
section through the cho- 
anal midline. (1) Primi- 
tive nasal cavity; (2) 
mouth cavity; (3) upper 
lip; (4) tongue; (5) sec- 
ondary choanae; (6) pri- 
mary choanae; (7) in- 
ferior turbinate; (8) 
secondary palate; (9) 
secondary nasal cavity; 
(10) sphenoid. 


Fig. 28—Human em- 
bryo, 40 mm. Sagittal 
section through secondary 
choanae. (1) Primitive 
nasal cavity; (2) mouth 
cavity; (3) upper lip; 
(4) tongue; (5) second- 
ary choana; (6) primary 
choana; (7) lower tur- 
binate; (8) secondary 
palate: (9) secondary 
nasal cavity; (10) sphen- 
oid. 


intersphenoidal cartilage persists until the 
sixth month and is continuous with that of 
the rostrum sphenoidale and with that of 
the nasal fossa. It forms the superior wall 
of the choana. 

From the frontal or septal process the 
vomer develops, which is the membrane bone 
of the anterior cranial wall. It has no previ- 
ous cartilaginous stage (Kolliker®). The 
vomer appears by the third month in two 
parts which soon join together. 
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Fig. 30—Human em- 
bryo, 24 mm. Frontotrans- 
versal section through 
secondary choanae. (1) 
Septum; (2) nasal cap- 
sule; (3) turbinate; (4) 
palatine plate; (5) 
tongue ; (6) mouth cavity ; 
(7) secondary choanae. 


We may draw one conclusion from this 
brief exposition of the development of the 
secondary choanae: “There is only one wall 
of the choana which has a previous car- 
tilaginous stage, the superior wall.” There- 
fore, finding cartilage as a cause of the 


choanal imperforation will be very uncom- 
mon, as we have already seen, and when it is 
found it will be located near the superior 
wall. Boyd’ reported the same conclusion. 

Another obvious conclusion is that the 
primitive choana remains very much in front 
of and above the definitive nasal fossa and 
that, therefore, its anomalies have nothing 
to do with the etiology of choanal imper- 
foration. 

Thus, the embryonal choanae, at first nar- 
row (Fig. 30) and afterward slowly enlarg- 
ing, arrive at their definitive aspect in the 
adult, and according to the original concept 
of Escat,* later taken up by Mouret and 
Cazejust,¢ they look like cylindrical, slightly 
funnel-shaped, channels with irregular wails, 
delimited by two planes of division. The 
anterior plane, from the frontal direction, 
extends obliquely from bottom to top and 
from forward backward, limited above by 


* Cited by Terracol.24 
Cited by Terracol.*4 
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the sphenopalatine opening and below by 
the maxillopalatine suture. The posterior 
plane, parallel to the one already described, 
passes above the posterior border of the 
internal wing of the pterygoid apophysis 
and below by the posterior border of the 
horizontal plate of the palatal bone. Conse- 
quently, in accordance with the above- 
mentioned concepts, the choanal channel 
forms a double infundibulum in which the 
middle point of union of the two planes 
just mentioned corresponds to the minimum 
transverse diameter. It is just at this point, 
in front of the principal choana, that mal- 
formations occur and that the imperforation 
observed by us was situated. 

After analyzing these embryological facts, 
we pass on to review the different theories 
advanced to explain this anomaly, and we 
shall try to catalogue the one which is the 
subject of this communication. 

In principle, all the theories agree on the 
embryonal origin and differ in fixing the 
embryonal formation responsible for the 
anomaly. 


In the first place, Jacques t thought it 
to be an anomalous development of the 
cephalic extremity of the skeletal axis, prob- 


t Cited by Terracol.24 
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ably due to congenital syphilis, and in favor 
of this opinion are the frequent observations 
of concomitant malformations of the facial 
mass. However, the influence of heredo- 
syphilis is very doubtful, and in the pub- 
lished cases stigmas of congenital syphilis 
are exceptional. 

This thesis, defended especially by the 
French authors, is similar to those which 
they advance for any other malformation. 
Syphilis seems to be used to explain every- 
thing which is not quite clear. 

Nevertheless, two facts must be considered 
in this respect: (1) syphilis as a result of 
the new ideas of diagnosis and treatment 
is becoming less frequent, while reports of 
this deformity are increasing, and (2), even 
if we do not take into account tests as 
sensitive as the index of reagins (Nelson), 
it is no longer possible to speak of a con- 
genital syphilitic influence without first 
considering specific serological reactions. Of 
course, in our case they were absolutely 
negative. 

According to one group of authors, among 
them Schaeffer, Boyd,’ Schwartz and 
Isaacs,® Boulay,’® and Haag," the alteration 
originates from the persistence of the buc- 
conasal membrane. The mesoderm remains 
between the nasal and the pharyngeal epithe- 
lium, so that whether the atresia will be 
membranous or bony depends on the thick- 
ness of the mesodermal remnant. 

This theory does not seem completely 
valid, because the membrane of Holsstetter 
remains far in front cf the nasal fossa and 
has nothing to do with the development 
of the secondary choanae. Moreover, the 
primitive nasal fossa and its corresponding 
choana represent the perforation in the 
buccal cavity of the floor of the olfactory 
sac, purely sensorial, while the definitive 
ones arise as a consequence of an additional 
function, the respiratory. Thus, it is not 
strange that in our case we found a com- 
pletely normal olfactory potential and that 
after operation olfaction of the originally 
atresic fossa was practically the same as 
that of the healthy one. 


Escat,§ Ducuing,’* and Tourneux ** be- 
lieved that the membranous type of the 
anomaly, which affects the posterior ex- 
tremity of the choana, should be attributed 
to persistence of the buccopharyngeal mem- 
brane or to its residuum, the primitive veil. 
Mouret and Cazejust || contradicted this 
theory and stated that though its persistence 
has been noted in certain animals, sometimes 
intact and sometimes perforated, it has been 
observed that it is located far behind the 
choanae and at the level of the tubal orifice. 
The primitive palatal veil is, then, a pharyn- 
geal formation located behind the choanae 
and would not be involved in its perforation 
(Fig. 25). This explains the situation which 
Kayser called retrochoanal atresia, of which 
Alonso ** described a case in 1921. 

The majority of authors make statements 
in favor of proliferation of the nasal skeleton, 
but they differ concerning the bone in which 
such proliferation occurs: Thus, Dasque ** 
speaks of exostosis of the vomer and von 
Luschka,*® of the horizontal plate of the 
palate, while Sieur and Rouvillois ** decided 
that all the bones participating in the forma- 
tion of the secondary choana, together, were 
responsible when the differentiation of the 
various points of ossification was disturbed. 

From all these considerations we must 
deduce, at least in our case, that the theories 
invoking an exaggerated proliferation of the 
retronasal elements are the most valid, and 
that the tendency toward proliferation of a 
certain element is transmitted as a dominant 
character according to the Mendelian laws. 
This would explain the cases reported with 
a marked family history. Thus, Stewart,** 
in 1931, presented a case of bilateral atresia 
in two brothers; Lang ** described the case 
of a boy whose mother, sister, maternal 
aunt, and probably a brother showed bilateral 
choanal atresia. Wilkerson*® reported a 
case of complete bilateral atresia in three 
sisters. McGovern,** in 1950, presented a 
case of a mother and her daughter. 


§ Cited by Terracol.?4 
|| Cited by Terracol.24 
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Cabaniss | reported the case of a family 
in which the deformity was evident in a 
woman and her twin children, and Dick- 
son ** recently described two cases of bilateral 
atresia in twins. 

In our case we could not find a history 
of previous similar familial deformities. 

According to the opinion of the majority 
of the authors, in unilateral cases there 
seems to be a special predilection for the 
right side; Durward, Lord, and Polson * 
found an average of 60% of right-sided cases 
among those studied by them. 

The condition is more frequent in the 
female. Fraser,®°’ among 85 cases, found 31 
men and 54 women; Kahler,*° among 9 
cases, found 8 women and 1 man, and 
Hamilton,®* among 4 cases, found 3 women 
and 1 man. 

Although in our patient the imperforation 
was totally osseous, which is certainly the 
most frequent type, membranous, cartilagi- 
nous, and mixed imperforations may also 
be found. Sometimes muscular fibers have 
been observed (Schwendt**) as well as 
lymph nodes and follicles (Chiari **). 

Terracol ** reported 65 cases, 51 of os- 
seous type, 7 of membranous type, and 7 
partly membranous and partly osseous. In 
agreement are Wright, Shambaugh, and 
Green ** and Durward, Lord, and Polson,”° 
who give the figure of 90% of the osseous 
type. 

In the literature we have reviewed, we 
have found only two cases of the cartilagi- 
nous type, those of Onodi*’ and of 
Richter.# 

Although in our case the imperforation 
was in the narrowest portion of the choanal 
infundibulum, which is the most frequent 
finding, the anomaly can be situated in the 
frontal plane, which limits the choanal orifice 
in the front and is the one called by Mouret 
and Cazejust* “anterior marginal occlu- 
sion,” or in the posterior plane of the choana, 
that is, in its pharyngeal border, correspond- 


Cited by McGovern.?! 

# Cited by Terracol.?4 

* Cited by Terracol.?* 
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ing to what these authors have called the 
“posterior marginal occlusion.” 


The thickness of the obliteration is fre- 
quently very small, scarcely 2 mm. in our 
case. When it is much larger, we tend to 
agree with Terracol ** that added malforma- 
tions exist which go beyond the ‘choanal 
boundaries. 


On the nasal side, the imperforation is 
covered by the pituitary, and on the pharyn- 
geal side, by its corresponding mucosa. 
Some authors, among them Beyer and 
Blair ** and Blair,”® found small perforations, 
but we did not find any in our case. 


In the unilateral cases, as was ours, the 
most frequent finding is a deviation of the 
partition from the front backwards, toward 
the obliterated fossa. The other mentioned 
alterations, such as prominence of the sinus 
wall in the nasal fossa, elevation of the 
corresponding half of the palatal arch, etc., 
could not be observed in the examination, 
either by radiography or during the actual 
operation. 


It is worthy of attention in our case that 
the girl’s family noticed so soon that she 
did not breathe through the right nasal fossa. 
Certainly this observation is not frequent, 
perhaps for the reason that the unilateral 
condition in many cases disappears in early 
infancy. However, when the deformity is 
suspected, it might be useful to make the 
Daubret test, as modified by Ducuing,’? in 
which the air passing through one nasal 
fossa to the other is controlled; one end 
of a rubber tube is introduced through a 
naris, and the other end is submerged in a 
glass of water. When air is insufflated 
through the other nasal fossa, bubbles will 
be produced on the surface of the water 
in the case of permeability. 


In adults or older children, radiographic 
exploration gives more conclusive data, as 
is shown in the plates we present in the 
lateral Hirtz positions. The obstruction can 
be seen in the lateral view. The extension 
and grade of stenosis can be seen more 
accurately with the instillation of iodized 
oil. With radiography in the Hirtz position, 
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it is easy to determine the existence of a 
right unilateral atresia, the appearance of 
the infundibulum, and the deviation of the 
nasal partition to the affected side. 

With reference to olfactory alterations, 
it is easy to understand that anosmia may 
be found in bilateral cases, while it is gen- 
erally not noted in the unilateral cases. 
However, the olfactory capacity seems to be 
preserved, and it is frequently the case—and 
our case is a proof of this—that the patient 
has subjective cacosmia as a result of a 
chemical excitation of the olfactory epithe- 
lium. It is not strange that once nasal per- 
meability was reestablished the perception 
of smells was normal for our patient. 


In the radiograms we could not observe 
alterations in the development of the para- 
nasal sinuses. This is also the opinion of 
McGovern,” Ersner,*° and Owens,** who 
clearly established that there is no influence 
on the development of these cavities. In 
47 cases gathered by 25 observers, 46 ex- 
hibited clinical or x-ray evidence of a normal 
sinus development, regardless of whether 
the cases were unilateral or bilateral. The 
percentage of infection, these authors add, 
does not seem to be much greater than that 
for normal persons. However, previously 
great attention was paid to choanal imper- 
foration as producing mucous stagnation on 
the affected side, leading without exception 
to sinus infection (Grove * and Dean **). 

Proetz ** established the existence of a 
remarkable difference between the nasal 
mucosa which is deprived of air after the 
nasal fossa has been permeable for some 
time and that in which the fossa has never 
been permeable. In the latter case, normal 
mucosa has been found. This makes us be- 
lieve that all the alterations described as 
depending on choanal atresia may be re- 
duced to only the coexistence of malforma- 
tions and developmental delays. 


With reference to the otic influence, 


otoscopy and x-rays in the Schiiller position, 
as well as the audiograms for our patient, 
are normal. From a review of the literature, 
we might also deduce that an effect on the 


ear is not frequent in cases of congenital 
choanal atresia. 

In any case, most authors point out that 
in spite of the tympanic membrane being 
enlarged and sometimes destroyed there is 
no effect on the auditory capacity. Neither 
does the development of mastoid pneumati- 
zation seem to be affected (Ersner *°). 


Owens ** affirms that the palatal arch 
on the obstructed side is more elevated than 
that of the unaffected side in practically 
every case. In our case, there was no facial 
asymmetry, nor did we observe any differ- 
ence in the elevation between the hemi- 
palates. No other congenital deformity was 
noted to coexist with fhe atresia. However, 
Binnerts ** described a double tragus on 
each external ear of his patient. Thomas- 
son? reported a congenital coloboma of 
the iris. Stinson *® and Kazanjian* stated 
that they had observed facial asymmetry 
in some cases and mental weakness in others. 
McGovern * recently presented a case with 
coexistent congenital cardiac anomalies. He 
reported on two patients, one with per- 
sistence of the arterial duct and the other 
with perforation of the interventricular wall. 

Headaches are very frequent, as they 
were in our patient, disappearing as soon 
as the nasal fossa has become permeable. 


TREATMENT 


Let us proceed to the very important 
aspect of the problem, surgical treatment. 

Since Emmert,*’ in 1853, surgically treated 
the first reported case of bilateral choanal 
atresia by using a trocar to puncture the 
imperforation, different techniques have been 
used, 

In 1885, von Schrotter ** created an open- 
ing by means of galvanocautery combined 
with chemical cauterization. In 1886, Hub- 
bell *® utilized a hand drill for the same 
purpose. In 1907, Borse,t in a patient 22 
years old, made the resection of the ob- 
struction with a trocar, chisel, and saw, 
followed by the insertion of a rubber tube 
into the opening. In the following year, 


+ Cited by Bonham.®° 
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Uffenorde *° made the perforation using 
a chisel and curet, dissecting a septal flap 
to cover the denuded bony surface. 

Katz, Preysing, and Blumenfeld,*' in 
1911, in addition to the chisel and curet, 
used a rongeur to remove the posterior wall 
of the vomer. In 1913, Richardson “ per- 
formed a submucous resection to approach 
the atresia and then removed the posterior 
third of the septum, a procedure followed by 
numerous authors, among them Tarasido,** 
Fernandez Vatilla, Kahler.** 

Blair,” in 1931; Ruddy * and Klaff,** in 
1945, and Aboulker,*® in 1951, approached 
the atresia by a transpalatine route, follow- 
ing the concept advanced by Brunk,** in 
1909. 

Stinson,** in 1932, resected part of the 
vomer in a girl 14 years of age with right- 
sided choanal atresia, thus permitting com- 
munication and drainage of the right nasal 
fossa into the left one. 

Colver,*? in 1937, called attention to the 
difficulty of maintaining the patency of the 
newly created choanae, a problem mentioned 


by Roberts,** Fernandez Seco,*® and preced- 
ing authors. To prevent the closure of the 
opening, Blair and Donnelly advocated 
the use of a split skin graft which was 
wrapped around a catheter and applied to 
the denuded area. 


Wright, Shambaugh, and Green” de- 
scribed an approach to the atresia through 
the maxillary sinus. They made a large 
opening in the anterior wall of the maxillary 
sinus as in a Caldwell-Luc operation, and 
outlined an aperture on the inferior meatus 
to uncover the atresia and the septum. Then 
they proceeded to removal of the atresia 
and the posterior part of the septum. They 
placed a thick drain in the nasal fossa up 
as far as the nasopharynx. 

Beinfield,® in 1951, described an original 
technique, by the anterior route, which 
schematically consisted of an upward frac- 
ture of the inferior turbinate bone of the 
atresic czvity. Then, an incision was made 
to the bene of the maxilla, “just inside its 
anterior margin, on the floor of the naris, 
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extending from the outermost lateral margin 
and carried along the floor of the nose to 
the septum and then half way up the 
septum.” Afterward he elevated the muco- 
periosteum on the floor of the nose and 
on the septum all the way back to the 
atresia. The mucosas were separated, and 
a long Killian nasal speculum was intro- 
duced, exposing in that way the choanal 
imperforation at the posterior naris, which 
was removed with a gouge. A stellate inci- 
sion was made in the pharyngeal mucosa. 
The nasal mucoperiosteum corresponding to 
the imperforation was replaced. The luxated 
turbinate was replaced, and a large catheter 
was passed through the new choana. Bein- 
field claimed to have obtained very good 
results with this technique.” 


Therefore, we can summarize the ap- 
proaches for resection of the atresia as fol- 
lows: anterior, or transnasal; transseptal ; 
transinusal, and transpalatine. 

Analyzing the different techniques used, 
we consider that, although immediately they 
all give a satisfactory result, relapse is 
frequent, and the concern of all the authors 
is to avoid posterior occlusion of the per- 
foration by cicatricial tissue. One attempt 
to avert this has been a large resection of 
the choanal walls and the subsequent im- 
plantation of grafts. 


Of all the recommended techniques, the 
transpalatine approach offers undoubted ad- 
vantages that, according to Baker,®? may 
be summarized as follows: 


(1) the operation is performed under direct, open 
vision, (2) permanency of the window is made 
possible by the removal of the posterior border of 
the septum, and the chances of success are further 
enhanced by removing the base, the adjacent hard 
palate [To this we should add that in the cases, like 
ours, in which the resection or reduction of the 
external choanal wall is necessary, this approach 
provides the greatest safety for the sphenopalatine 
vessels, as there is direct vision of the operative 
field. This purely surgical fact does not permit us 
to state that the stenosis will not recur as with the 
other techniques, but we believe that recurrence is 
less probable. We believe this because the time after 
which the ultimate results of the operation could be 
determined was reduced in our case to four months 
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after the intervention], and (3) a flap of membrane 
is preserved and manipulated to cover the raw sur- 
face. 


The application of this mucous flap in 
the denuded area resulting from resection of 
the stenosis is indisputably a factor in 
avoiding excessive development of cicatricial 
tissue in the healing zone. We cannot forget, 
however, that with such a technique the 
nasal surface of the soft palate can be an 
element which, on granulating near the re- 
sections made in the external surface, may 
produce a postoperative stenosis. We have 
no personal experience with this, nor do 
other authors mention it, but it must be 
considered as possible. 

Owens ** asserts that the transpalatine 
approach, in addition to the above-mentioned 
advantages, permits intervention at a very 
early age. 

From the technical point of view, it is 
easy to operate at such a young age. To 
this has been opposed the argument that 
the removal of so much tissue in the child 
may in itself retard the development of the 
nasal fossa. Owens asserts that a year after 
the intervention he palpated the posterior 
border of the hard palate and found it 
difficult to discern any difference between 
the operated and the healthy sides. In the 
same manner, removal of a good portion of 
the vomer does not seem to interfere with 
development of the nose, as has sometimes 
been supposed, and oral surgeons remove a 
great section of the vomer to force back 
the premaxilla in cases of hare-lip. In the 
case Owens described and observed there 
was normal facial and nasal development 
five years after the operation. 


Baker ** presented two cases with opera- 
tion through the intranasal route in which 
a new operation was needed after 21%4 and 
15 months, respectively. In his summary he 
stated : 

The fact can be emphasized that the intranasal ap- 
proach, though successful, is not too satisfactory 
in that it requires a great deal of time and after- 
care on the part of the surgeon and brings con- 
siderable discomfort to the patient. Possibly the 


transpalatine procedure will be the operation of 
choice in the future. 


Since we ourselves had already made four 
interventions in choanal atresias by the trans- 
nasal route and were obliged to reoperate 
in one case after four months, we could 
appreciate the above-mentioned advantages 
of the transpalatine approach, which are 
not to be found in other techniques. 

In addition, we believe that, in the uni- 
lateral cases, the more complete the de- 
velopment of the nasal fossa is the fewer 
are the possibilities of recurrence. 

We believe that in children under 4 years 
of age it is not advisable to intervene in 
cases of unilateral atresia, more because of 
the operative difficulties than because of 
the possibility of ultimate disturbances in 
development. 

In the cases in which the external choanal 
wall is affected, it can be cautiously attacked 
with greater safety with the electric drill 
to avoid damage to the sphenopalatine 
peduncle, which is situated below and out- 
ward in the operative position. 

Hemostasis of the flap is easily secured 
at the moment the vascular pedicle is 
clamped. 

We maintain the drainage tube in position 
for 48 hours to assure the coaptation of 
the mucosal septal flap over the denuded 
operative area. It seems unnecessary to 
maintain drainage for a longer time. The 
placement of this tube makes unnecessary 
the suture of the flap recommended by 
Owens.** 

The absence of instrumental manipula- 
tion inside the nasal fossa represents, as one 
might assume, a favorable factor in regard 
to prevention of cicatrization of the atresic 
zone as well as in averting adhesions, which 
formerly occurred in this zone, as has been 
observed occasionally with the transnasal 
techniques. 
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P. Changes in 
TFibrocystic of the P. ancreas 


CLAUDE L. PENNINGTON, M.D., Macon, Ga. 


In the past several years, the Department 
of Otolaryngology of the Babies Hospital has 
been requested to see many children with 
nasal symptoms who had previously been 
diagnosed as having fibrocystic disease of the 
pancreas. These children had various nasal 
complaints, but particularly nasal suppura- 
tion and obstruction. All cases that were ex- 
amined were found to have chronically dis- 
eased paranasal sinuses. 

The entity of sinusitis and bronchiectasis 
is well known, but in reviewing the literature 
of fibrocystic disease it was found that the 
paranasal sinuses were not, as a rule, included 
in the list of structures affected. Only Bod- 
ian* in his work on fibrocystic disease 
showed pathological studies of the entire 
respiratory tract, including the sinuses, and 
demonstrated that there were at times changes 
in nasal respiratory mucosa. Fibrocystic dis- 
ease in the upper respiratory tract probably 
has gone unrecognized as such because the 
disease in the young child produces such 
obvious symptoms in other systems that they 
demand the entire attention of the pediatri- 
cian. The relatively high death rate in the 
past in young children with the fibrocystic 
and pulmonary manifestations of this disease 
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has also not allowed the nasal symptoms to 
become manifest in many cases. 

For the otolaryngologist to understand the 
role of sinus disease in these patients, a brief 
review of the generalized disease is essential. 
Fibrocystic disease is not uncommon. It oc- 
curs approximately once in every 600 to 1000 
births and has been found in 3% of unselected 
pediatric autopsies.” 

The exact cause of the disease is unknown, 
but there are three basic theories on its 
etiology. One group adheres to the theory 
that autonomic imbalance with parasympa- 
thetic dominance is the key to the disease. 
Another group believes that prenatal pan- 
creatic infection of some type occurs which 
eventually produces pancreatic deficiencies 
and the resultant symptoms. The third group 
adheres to a theory of familial and congenital 
origin of the disease. The familial tendency 
has been amply demonstrated by many writ- 
ers. Some of this group believe that the pan- 
creas is the organ which is first genetically 
diseased and that all other pathology is sec- 
ondary to pancreatic changes. Others believe 
that the disease is one of the primitive ento- 
derm and that the pancreas is but one of the 
organs involved primarily.* 

Regardless of etiology, the microscopic 
pathology in these cases presents an interest- 
ing picture with the unifying concept of ex- 
cretory glandular dysfunction as a basis for 
all forms of the disease in all organs involved. 
In one of the accompanying photomicro- 
graphs a section of normal respiratory mucosa 
is shown (Fig. 1). A section of bronchus 
from a case of fibrocystic disease is shown 
(Fig. 2), which may be compared with simi- 
lar findings in the membranes of the nasal 
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Fig. 1—Normal respiratory epithelium. 


chambers and sinuses from a case of fibro- 
cystic disease (Figs. 3 and 4). There is a 
general hyperplasia of glandular structures 
with dilatation of glands. These glands seem 
to contain eosinophilic-staining material in 
excessive amount. I believe that this under- 
lying pathology predisposes to infection and 
results in chronic sinusitis.. Microscopically 
the appearance of this pathology is similar 
to a form of sinus disease described by Eggs- 
ton and Wolff® as “chronic glandular and 


Fig. 2—A section of bronchial mucosa from a 
case of fibrocystic disease showing dilated glands 
and outpouring of thick secretions into the bronchial 


lumen. 


Fig. 3—Mucosa of the left maxillary sinus of a 
case of fibrocystic disease. Note the increased num- 
ber of glands, and their dilated lumens. Thick 
eosinophilic staining can be seen in some of the 
glands. The characteristics of the sinus mucosa and 
those of the bronchial mucosa are identical. (Tissue 
section from the Department of Pathology, Babies 
Hospital.) 


cystic sinusitis.” In the pancreas the pathol- 
ogy is the same, with dilatation of glands and 
subsequent replacement of acinar tissue with 
fibrous connective tissue. 

From the clinical point of view, the disease 
is one of the newborn infant and the child. It 
may be manifest at or before birth by impac- 
tion of meconium secondary to a deficiency 
of normal intestinal mucus. Death in these 
cases results unless the obstruction is relieved 
surgically, and even if surgery is successful 
prognosis is poor. If the infant survives the 
first few months, then lower gastrointestinal 
and respiratory symptoms develop in the 
form of loose fatty stools, atelectasis, and re- 
current bronchopneumonia. During this pe- 
riod nasal symptoms may become obvious in 


Fig. 4—A higher magnification of that shown 
in Figure 3. (Tissue section from the Department 
of Patholegy, Babies Hospital.) 
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the form of obstruction and, more frequently, 
nasal suppuration. Diagnosis of the disease 
is confirmed in the laboratory by the finding 
of lowered trypsin levels in the’ duodenal 
secretions. Analysis of secretions from the 
sweat glands reveals sodium and chloride 
levels to be three or four times their normal 
value.® 

Once the disease is diagnosed by the pedia- 
trician, patients are prophylactically kept on 
low dosages of antibiotics to reduce the inci- 
dence of bronchopneumonia, which is the 
usual cause of death in these cases. Cultures 
from the bronchial and nasal secretions al- 
most always yield Staphylococcus aureus, 
which, at times, becomes insensitive to all 
antibiotics after long periods of use. A low- 
fat diet is advocated by some because of the 
pancreatic enzyme deficiency.” 

As children grow older there appears to 
be less infection of the nasal sinuses. Two 
children in adolescence have been examined, 
and though sinus disease was revealed by his- 
tory and x-ray, there was no clinical evidence 
of sinusitis. Since the advent of antibiotics 
the natural history of the disease has been 
altered, and as yet it has not been followed 
through its entire course from birth to adult- 
hood. 

The role of the consultant otolaryngologist 
in these cases should be to establish a physio- 
logical nasal and bronchial airway, if pos- 
sible, and to render conservative therapy to 
the sinuses in an attempt to reduce infection 
in this region to a minimum. The use of 
Proetz displacement and minor surgical pro- 
cedures especially to promote antral drainage 
in these cases may afford some improvement 
in the patients’ general condition. Every case 
of fibrocystic disease should have the benefit 
of sinus x-rays and an examination by an 
otolaryngologist. It is well known that anti- 
biotics alone will do little to cure or control 
a chronic sinusitis. Thus, unless treated ac- 
tively, the sinuses in many cases remain a 
hidden reservoir for the next lower respira- 
tory tract infection. In this disease, however, 
one treats the patient with the knowledge 
that it will be impossible to remove the basic 
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underlying pathology. The goal in this case 
is one of reducing infection to a minimum. 
Until we know something of the basic eti- 
ology, our attitude in therapy should be one 
similar to that assumed in the management 
of a case of atrophic rhinitis or severe nasal 
allergy—control but not cure. 

An interesting case from the otolaryngolo- 
gist’s point of view is presented. 


REPORT OF A CASE 


The patient, a 6-year-old child, had been followed 
since 6 months of age in Babies Hospital, where 


Fig. 5.—Waters position of the sinuses of a 
6-year-old child with fibrocystic disease. The maxil- 
lary sinuses are larger than those normally seen in 
a 12-year-old child. Note the marked opacity of 
the antra and the lack of definition in the anterior 
ethmoidal groups. Large cysts we found to have 
destroyed the medial walls of both antra, the floors 
of the orbits, and the anterior ethmoidal cells. 


he was diagnosed as a case of fibrocystic disease of 
the pancreas following a bout of bronchopneumonia. 
Duodenal trypsin levels were very low. During 
this first hospital admission some nasal obstruction 
was noticed as well as some excessive nasal dis- 
charge. The child was followed for the next three 
years. During this period, he had several additional 
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bouts with bronchopneumonia. X-rays of the sinuses 
at 3 years of age showed completely opacified 
maxillary sinuses. These sinuses appeared to be 
much larger than normal for a child of this age. 
The child’s malar regions were found to be full and 
prominent on examination. Nasal obstruction was 
total, and the possibility of choanal atresia was con- 
sidered. Iodized oil (Lipiodol) placed in the nose 
revealed the obstruction to be complete at the junc- 
tion of the anterior and middle one-third of the 
nasal chambers bilaterally. Adenoidectomy was 
performed to eliminate additional obstruction in this 
area. Most of the obstruction, however, appeared 
due to enlarged middle turbinates. X-rays at 
6 years of age showed even larger maxillary sin- 
uses (Fig. 5). Nasal obstruction persisted, and the 
child had developed a severe pectus excavatum. 
Thoracic surgeons felt that surgical relief of this 
condition might be undertaken if nasal obstruction 
could be eliminated. The patient was admitted to 
the hospital for surgical correction of the obstruc- 
tion by submucous resection of the middle turbinates. 
At operation (supervised by E. P. Fowler Jr., 
M.D.) the anterior tip of the left middle turbinate 
was incised, yielding 15 cc. of thick caseous material. 
The turbinate collapsed, having been cystically 
dilated. Closer inspection revealed the entire bony 
lateral nasal wal! below the superior meatus to be 
missing, as well as the floor of the orbit. The 
incision was repeated on the right and a similar 
condition was found, the orbital floor also being 
absent on that side. It was assumed that bony 
destruction was produced by pressure from the huge 
cysts, which developed secondary to glandular dila- 
tation. After operation the patient breathed through 
his nose for the first time and actually developed a 
sense of smell. Suppuration gradually decreased 
over a period of the next eight months, and the 
patient was able to sleep for the first time in a 
recumbent position. The nasal mucosa on examina- 
tion at the end of 10 months appeared completely 
normal. 


Study of nasal mucosa in this disease may 
prove to be an excellent means of recording 
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the interval pathological changes in the dis- 
ease in those who survive to late adolescence 
and adult life. 

SUM MARY 


A brief review of fibrocystic disease with 
its generalized manifestations is presented. 
The unifying concept of generalized excre- 
tory glandular dysfunction as a basis for the 
disease is discussed. 

Nasal mucous membranes as well as those 
of the paranasal sinuses are involved in the 
pathologic process as are other respiratory 
membranes because of their glandular char- 
acteristics. Sinusitis at some point in the 
patient’s illness should be expected in the 
majority of these cases. 

Conservative therapy should be given in 
the chronic cases of sinusitis from this group. 
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Esthetic ( Cosmetic) Surgery 


of the ace Veck 


Where Shall the Ear, Nose, and Throat Specialist Stand on the Question? 


A. P. SELTZER, M.D., Philadelphia 


Although cosmetic surgery was being done, 
and with good repute, before the advent of 
the Christian era,’ it has been through suc- 
ceeding periods of recognition and condem- 
nation. During the years of the present cen- 
tury, the point of view has tended to be that 
there is an unethical element in the perform- 
ance of an operation about the face and neck 
when the view of the patient is only to 
improve his personal appearance—an entirely 
mistaken idea. 

Although the patient may not be at all 
aware of it, there is always something deeper 
than mere vanity behind any request for cos- 
metic surgery about the face, whether it is 
for improvement of the contour of a long or 
twisted nose * or a markedly retreating chin,* 
the removal of disfiguring scars, the correc- 
tion of oversized and outstanding ears,* or a 
face-lifting operation. 

In many such instances there are obvious 
reasons for a cosmetic operation, which may 
or may not be the restoration of disturbed 
physiological function, as is often the case 
with both congenital and acquired deformi- 
ties of the nose, chin, and eyelids. 

There is never any question about the de- 
sirability of a plastic operation on the nose 
when the airway is occluded by maldevelop- 
ment or by acquired deformity, whether this 
is due to disease or injury. But one point is 
largely overlooked by those who oppose as 
unethical the treatment of those patients who 
wish to have their facial appearance improved 
by plastic operation, regardless of physiologi- 
cal function. 
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The question of medical ethics is basically 
one of opinion, and this is largely derived 
from the tenets of the hippocratic oath, to 
which every student of medicine subscribes 
on receiving a diploma as a medical school 
graduate. This oath binds them to “that sys- 
tem or regimen which, according to my abil- 
ity and judgment, I consider for the benefit 
of my patients . . .” 

Those who are opposed to plastic surgery 
not clearly indicated by physiology and func- 
tion also overlook the teaching of psychoso- 
matic medicine, which is that any severe or 
continued emotional irritation may lead to a 
physical disorder. What can be more of an 
emotional irritant than something in a per- 
son’s facial appearance of which he is con- 
tinually being made aware by the attitude of 
those about him, whether in school, as a 
child, or in his work, where he meets with 
discrimination—or fancies he does—from his 
employers and his fellow-workers. Even 
though the idea is only imagined, the emo- 
tional effect still exists, and even if others 
with similar physical peculiarities are quite 
unconscious of any disturbance due to them 
the constitutional organization of the one who 
does is not altered. Only by removing the 
source of continual emotional irritation can 
the physician benefit his patient.* 

The justification of cosmetic surgery can 
also be found by comparing this therapeutic 
method with others that are familiar practice 
in other medical departments. The frequent 
use of the generally accepted placebo is in 
effect comparable to the cosmetic facial opera- 
tion, even if function is not involved. Few 
physicians can say that they have never re- 
sorted to its use. 


* References 6 and 7. 
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ESTHETIC SURGERY 


Further, there are methods employed by 
the neurologist involving suggestion, both 
with and without reinforcement by such 
means as static electricity, such as use of an 
inert electrode to restore sensation or motion 
or the administration of such placebos as 


odorous preparations of valerian or gentian. . 


The cosmetic operation is in fact more ethi- 
cal, since the patient is actually made more 
attractive both to himself and to others and 
thus experiences less emotional discomfort. 
A study of the effectiveness of a placebo made 
on 162 patients with various complaints 
showed that more than half of them reacted 
favorably to its use.® 

From another standpoint, an attempt is 
apparently being made to separate the prac- 
tice of esthetic surgery of the head and neck 
from the field of surgery in general, and more 
particularly from the practice of otorhino- 
laryngology, a development to which I do not 
subscribe. However the subject is viewed, it 
remains surgery still and subject to all the 
rules of major surgery. As to cosmetic sur- 
gery and the otolaryngologist, there could be 
no one more capable of dealing with this type 
of surgery than those who have already had 
not only the special training required but 
also the experience which supplements such 
training. 

If cosmetic surgery were to be an isolated 
subject, as has been suggested,° it would then 
stand in a similar relation to medicine, and to 
general surgery, that surgery did in the days 
when it was freely done in England by bar- 
bers. A somewhat similar cycle would be 
entered upon now as in the early part of the 
12th century and for some time following, 
when barber surgeons not only did surgery, 
but also “polling and delousing,” as well as 
being periwig makers. This state of similarity 
is emphasized by the recent report of an 
English woman “of limited means,” who re- 
quested that she might have a face-lifting 
operation under the National Health Service. 
The argument was presented that if the 
physician considered that the patient’s wel- 
fare would be actually increased by the opera- 
tion there was no reason why it should not 
be performed under the Service. The mention 


was also made in justification of the face-lift- 
ing that it was comparable to the Service 
having supplied about 54,000 wigs during a 
period of seven years. Though “they were 
not life-saving needs, they undoubtedly con- 
tributed to health and well-being.” The rea- 
son for the face-lifting was not stated, but 
there was doubtless an underlying emotional 
factor. 


A case from my practice illustrates the 
point presented here. A university professor, 
57 years of age, who had a conspicuous nose, 
came with the request that it be recon- 
structed. He said that his son, who attended 
his father’s classes, had told him that the 
students had commented on the father’s nose 
and had said that he looked as though he 
must have been a pugilist.'* This remark dis- 
turbed the professor to such a degree emo- 
tionally that he could not tolerate his nose 
any longer. Although he confessed that his 
attitude was somewhat silly, later he felt a 
definite relief at the result of the operation. 
If one examines this instance carefully, there 
is a suggestion that a man who has gotten 
on with a conspicuous feature of 57 years 
without being conscious of it, and then be- 
comes emotionally disturbed by the students’ 
comments, presents the picture of a change 
in critical judgment, due to aging. His relief 
after having had the corrective operation also 
suggests that a more serious mental disorder 
may have been averted by this means and that 
the operation was in accord with the laws of 
mental hygiene. 

That the example just presented is not 
unusual can be shown by another similar 
case in my practice. A judge, 49 years of 
age, was so disturbed by finding a caricature 
of his profile on a blackboard when he en- 
tered a high-school classroom where he was 
to lecture that he had his nose reconstructed, 
with resulting relief of his uncomfortable 
emotional self-consciousness, although he had 
apparently had no unpleasant awareness of 
his nose at any time before then. 

In contrast to the emotional attitude of 
these two men was that of a very prominent 
Congregational minister. On a trip to Europe, 
he shared a stateroom with another man, who 
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went to the purser and requested other quar- 
ters because he thought the man in his state- 
room (the minister) was such a frightful and 
dangerous-looking person. The minister, who 
was the one suspected, enjoyed telling this 
story on himself with great amusement. He 


was not led to have his face surgically altered. . 


Cosmetic surgery also has a place that 
should be recognized wherever the natural 
facial features seem to interfere with the eco- 
nomic success of the persons. The same is 
true of those who appear in public, as on the 
dramatic stage, in moving pictures, and on 
the television screen. Although in this group 
the results of plastic surgery would seem to 
represent a matter only of personal financial 
benefit, one can easily think of others who 
have unusually grotesque features but who 
would apparently not part with them for any 
consideration, but rather consider them as 
contributing to their hallmark of fame. Here, 
again, the difference in individual personality 
is indicated. 

Two physicians in this country have con- 
tributed especially by their public expressions 
as well as by their persistence in carrying on 
the field of cosmetic surgery regardless of the 
criticism and antagonistic attitude of many of 
their colleagues. The one with the greatest 
number of years of effort to his credit is 
Fomon, who has not only exerted continued 
effort in behalf of cosmetic plastic surgery 
but has also enthusiastically and ably trained 
younger men to broaden this field. The other 
capable surgeon to whom reference is made 
is Lierle, who has enthusiastically endorsed 
the teaching at the Academy meetings to the 
otolaryngologists and rhinologists, demon- 
strating the value of cosmetic surgery in their 
practice. There can be no doubt but that the 
ear, nose, and throat specialist has the most 
valuable training and experience for the prac- 
tice of this type of surgery. 

When I was in Europe in 1937, it was 
evident that cosmetic surgery was then recog- 
nized there much more widely as an ethical 
procedure, and as a justifiable branch of gen- 
eral surgery, than it was at the same time in 
this country. Here, at that time, it was largely 
regarded as a form of operating to be done 
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more or less secretly and was considered by 
many surgeons as only to be done by charla- 
tans ; any surgeon performing such an opera- 
tion must necessarily himself be one. 

This attitude still persists among some 
physicians who have not yet reached the point 
of considering that the methods of cosmetic 
surgery are entirely ethical and are a valu- 
able addition to the field of surgery in gen- 
eral. It is somewhat to the point to quote 
from the writing of Whitehead, the eminent 
psychologist, that “It requires a very unusual 
mind to undertake the analysis of the obvi- 
ous.” As in all newer undertakings, the rec- 
ognition of cosmetic plastic operations as a 
part of the practice of the ear, nose, and 
throat specialist will be gained more surely 
and rapidly if its protagonists unite to con- 
tinue upholding it, both by words and by 
their professional practice. 

2104 Spruce St. 
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Middle-Car Suppuration 


SHUJI GOTO, M.D., Nagoya, Japan 


Of the patients in whom operative con- 
struction of the middle ear (tympanoplasty ) 
was carried out with the objective of eradica- 
tion of infection and restoration of hearing 
during 1954, the findings were recorded in 
detail in 125 cases of chronic otitis media 
and 22 cases of postradical mastoidectomy. 


The results of examination of the state of 
the stapes in these cases are presented here. 

The state of the stapes is not only closely 
related to the restoration of hearing, but 
treatment of this part is also an extremely 
important problem from the standpoint of 
elimination of inflammation and restoration 
of hearing. 

Mobility of the stapes also determines the 
necessity or unnecessity for fenestration, and 
the presence or absence of the stapes is im- 
portant from the standpoint of method of 
treatment. The basis for operative procedures 
in chronic otitis media to eradicate inflam- 
mation, prior to determination of whether to 
carry out secondary tympanoplasty, is the 
necessity of clarifying the possible alterations 
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in the state of the stapes. The investigations 
were carried out with the above objectives. 


RESULTS 


Table 1 shows the state, presence, and 
mobility of the stapes in the cases of 
chronic otitis media and postmastoidectomy 
(radical) cases examined. 

In cases where the stapes was present, the 
mobility was good in some, there was anky- 
losis in others, and mobility was partially 
disturbed in still others. On the other hand, 
the stapes was absent in some cases and 
accidentally removed in others. The mobility, 
absence, and removal of the stapes are an 
important problem, so these points were 
investigated further. 


MOBILITY OF THE STAPES 


The mobility of the stapes was examined 
with a probe during operative procedures in 
chronic otitis media in 113 cases. The stapes 
was freely movable in 82%; mobility was 
poor in 20 cases, and of these there was com- 
plete fixation in about 10%. These figures 
coincide with results reported in the previ- 
ous study in 99 cases where there was free 
mobility in 84%, poor mobility in 16 cases, 
with ankylosis in 8%. A large number of 
the cases reported previously, however, are 
also included in this study. Table 2 shows 


TABLE 1.—Status of the Stapes (1954) 


Stapes 


Disease 
Chronie otitis media 
After radical mastoidectomy 


Mobility 
Free 


87 (82%) 
8 


Mobility 
Ankylosis Poor Abseat Extracted 


11 (10%) 9 12 6 
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TasBLe 2.—Status of the Stapes (1955) 


Mobility 
Poor Absent Extracted 


= 5 0 


Mobility 
Stapes Free Ankylosis 


Cases.... 2 


the findings on the mobility of the stapes in 
the recent cases. 

The results in the recent cases would there- 
fore be 76% freely movable, four cases hav- 
ing poor mobility, with ankylosis in 5%. 
There is therefore little difference in the 
figures compared with the previous study.” 
It is suggested from these findings that the 
mobility of the stapes is poor in 8%-18% of 
the cases of chronic middle-ear suppuration, 
and fenestration operation is indicated in 
5%-10%. 

The mobility of the stapes was also exam- 
ined in 17 cases in which ear discharge per- 
sisted even after radical mastoidectomy. 
Mobility was good in nine (53%) and poor 
in eight, with ankylosis being found in four 
(23%). These figures coincide with those in 
the previous study. 

It can therefore be said that the possibility 
of disturbance of mobility occurring during 
the process of recovery after surgery exists. 
This also means that cases requiring fen- 
estration as a therapeutic measure for 
restoration of hearing following radical mas- 
toidectomy are not few, and shows the 
appropriateness of the method of tympano- 
plasty at the time of radical mastoidectomy 
advocated by the author. The disadvantage 
of secondary tympanoplasty is clearly demon- 
strated. 

LESIONS OF THE STAPES 


Pathological ch:nges, as loss of the stapes, 
loss of its head, loss of its crura, carious or 
other changes, in a part are observed, besides 
alterations in mobility of the stapes. The 
designation “stapes absent” in Table 1 desig- 
nates cases in which there was loss of both 
the head and the crura of the stapes. It is 
my plan to conduct more detailed studies on 
the effect of loss of the head alone, one crus 
alone, and caries of these parts or the foot- 
plate of the stapes, and the results will be 
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presented in a later paper. The loss of the 
stapes will be discussed in this study under 
the above interpretation. 

With the above meaning, 12 cases in which 
the stapes was absent were observed in 125 
cases of chronic otitis media. Examination 
of the outer two ossicles in these 12 cases 
showed that both the incus and the malleus 
were absent in half, that is, 6 cases ; a severe 
carious state of both the incus and malleus 
was found in 4, and the incus was absent and 
the malleus carious or the incus carious and 
the malleus normal in 1 case each. 


Thus in the cases where the changes were 
sufficiently severe so that there was loss of 
the stapes, the incus was intact in none and 
in almost all the cases there were severe 
pathological changes in both the incus and 
the malleus. This shows that when the patho- 
logical changes are sufficiently severe to 
eliminate the stapes, the other outer ossicles 
are affected to a degree where the normal 
structure is almost totally destroyed. 

A simple method for observing the changes 
in the stapes prior to or during surgery is 
important clinically. The reason for this is 
that severe change in the stapes is an impor- 
tant problem in the restoration operation for 
hearing. It is also very difficult to view the 
stapes wholly in the natural state before or 
during operation. To be able to see the stapes 
in situ during surgery requires great skill. 
With the object of finding some simple 
standard which could be utilized, the follow- 
ing investigations were carried out. 

Examination of the tympanic cavity in 
cases in which the stapes was absent revealed 
the pathological changes shown in Table 3. 
The stapes were lost due to formation of 
cholesteatoma in half the cases. It can there- 
fore be assumed that the stapes would be lost 
in the greater percentage of cases with chole- 
steatoma formation. 


TasLe 3.—Pathological Changes in the Tympanic 
Cavity in Cases with No Stapes 


Granulation Epidermization 
4 2 


Condition Cholesteatoma 
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STAPES IN CHRONIC OTITIS MEDIA 


TasLe 4.—Status of the Stapes in Otitis 
Media Cholesteatomatica 


Freely Poor 
Absent Movable Mobility Total 
6 19 2 27 


Table 4 shows the state of the stapes in 
27 cases in which cholesteatoma was found 
by operation. The stapes was absent in 22% 
of the otitis media cholesteatomatic cases, 
while in the majority of the others the stapes 
was present. Examination of the spread of 
the cholesteatoma in cases with no stapes 
showed that in five of the six cases the 
cholesteatoma reached to the mesotympanum. 
In the cases in which the stapes was present, 
the cholesteatoma spread from the epitym- 
panum to the mastoid antrum only in 18 of 
the 19 cases, and there was merely a thicken- 
ing of the mucous membrane or granulation 
present in the mesotympanum. The loss of 
the stapes due to formation of cholesteatoma 
therefore occurs only when the cholesteatoma 
progresses to the point where it fills the tym- 
panic cavity. 

As can be seen in Table 3, however, cases 
were not few in which there was loss of the 
stapes even though there was no cholestea- 
toma but only granulation in the tympanic 
cavity. When caries of the head and crura 
is taken into consideration, it can be said 
that changes in the stapes occur in chronic 
middle-ear suppuration even without choles- 
teatoma formation. 

It can therefore be assumed in otitis media 
cholesteatomatica that when there is wide- 
spread growth of the cholesteatoma there will 
be loss of the stapes. In other cases, however, 
it would be impossible to anticipate loss of 
the stapes prior to or during surgery on the 
basis of pathological changes in the tympanic 
cavity. 

An investigation was then conducted to 
see whether it would be possible to anticipate 
loss of the stapes from changes in the other 
two ossicles. 

If it were possible to know the changes in 
the stapes from changes in the incus and mal- 
leus, it would be very advantageous. The 
results are shown in Table 5. 


From these results it can be said that when 
the incus is absent or there is a severe patho- 
logical change present, the stapes will be lost. 
This is especially true when both the incus 
and the malleus are severely affected. There- 
fore, when it is observed that the incus is 
absent at surgery, there is a great possibility 
that the stapes will show a marked patho- 
logic change and this possibility becomes 
even greater when the malleus is also absent. 
On the other hand, when the incus is intact, 
it can be assumed that there will be no severe 
pathological change in the stapes. Determina- 
tion of the absence of pathological change in 
the incus is actually impossible without mak- 
ing it also possible to visualize the state of the 
stapes, but it is possible to presume the state 
of the stapes by picturing the condition of the 
incus by viewing a portion of the long crus of 
the incus. From the above two points it is 
possible to deduce the absence of the stapes 
before or during operation. 


The status of the stapes was next exam- 
ined in the 22 cases in which radical mas- 
toidectomy had already been performed, and 
the results are shown in Table 1. As can be 
seen, the stapes was absent in 5 (23%) of 
the 22 cases. This coincides with the fre- 
quency of absence of the stapes in the cases 
of otitis media cholesteatomatica shown in 
Table 4. If the radical mastoidectomy had 
been performed for the otitis media chole- 
steatomatica, this frequency of absence of the 
stapes could be understood, but the indica- 
tions for radical mastoidectomy include oth- 
ers. besides otitis media cholesteatomatica. 
The problem then would be the frequency of 
otitis media cholesteatomatica among the 
cases in which radical mastoidectomy had 


TaBLe 5.—Status of the Stapes and of the 
Malleus and Incus 


Stapes 
r A 
Freely Poor 
Malleus, Inecus Absent Movable Mobility 
Both absent ........... 7 6 1 
Both with severe patho- 
logie changes ........ 8 13 5 
Ineus absent ........... 8 13 5 
Ineus normal .......... 5 (only 44 7 
head lost) 
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TaBLe 6.—Frequency of Radical Mastoidectomy 


Condition 


Others 
18 
25 


Cholesteatoma 


been carried out. There are very few reports 
regarding this point and the indications for 
surgery differ among the various workers, so 
the frequency with which this condition was 
encountered in this department was exam- 
ined. Table 6 shows the results of this inves- 
tigation. 

When one views this frequency of radical 
mastoidectomy more broadly, it can be seen 
that about half of the cases are otitis media 
cholesteatomatica, and, though the indica- 
tions vary according to the worker, otitis 
media cholesteatomatica cannot be regarded 
lightly as an indication for radical mastoid- 
ectomy. 


Let us consider more closely the 23% in 
which the stapes was absent in the cases in 
which radical mastoidectomy was already 
performed. Three causes are suggested as to 
the loss of the stapes: (1) the stapes was 
already lost prior to the operation; (2) the 
stapes was lost during the operation or dur- 
ing the postoperative treatment, and (3) it 
was lost by residual inflammation after the 
operation. In order to discuss the absence of 
the stapes in the 23% it becomes necessary 
to investigate the state of the stapes in cases 
which are considered indications for radical 
mastoidectomy. Table 7 shows the cases 
selected from those in this series. 

From these results it can be assumed that 
the stapes is already absent in 10% of the 
cases in which radical mastoidectomy is indi- 
cated prior to the operation and it can be 


Taste 7.—The Status of the Stapes in Cases in 
Which Radical Mastoidectomy is Indicated 


State of Stapes 


| 


Total 
27 


51 


“Freely Poor 
Otitis Media Movable Mobility Absent 


Cholesteatoma. . 2 6 
Purulent 2 2 


| sor 
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seen from Table 6 that the frequency of otitis 
media cholesteatomatica is higher in those 
cases in which surgery was actually carried 
out. Under the assumption that otitis media 
cholesteatomatica is found in half of the cases 
in which radical mastoidectomy is indicated, 
the percentage of cases in which the stapes 
is absent prior to surgery becomes 13%. 
From this, it can be said that the stapes was 
lost at the time of surgery or the loss was 
due to residual inflammation in the remain- 
ing 10% of the 23% in which the stapes was 
absent after radical mastoidectomy. 

On the other hand, it can be assumed 
from Table 7 that there is a possibility of 
the stapes being lost because of the presence 
of residual inflammation following surgery 
in 4%. The remaining 6% must therefore 
be regarded as those in which the stapes 
was lost prior to or during previous surgery 
and its after-treatment. This value is the 
result of placing the emphasis on otitis media 
cholesteatomatica as the indication for sur- 
gery, so when the figures shown in Table 7 
are taken without alteration as indications 
for radical mastoidectomy, the percentage of 
cases in which the stapes was lost during 
previous radical mastoidectomy or in the 
postoperative therapy becomes 10%. It can 
therefore be said that the possibility of loss 
of the stapes is 6%-10% in radical mas- 
toidectomy. This value coincides with the 
possibility of 5% of extracting the stapes 
during not meticulous operation given in 
Table 1. 


EXTRACTION. OF THE STAPES 


It was found that there is a possibility of 
removing the stapes in 6%-10% of the cases 
during the process of radical mastoidectomy. 
With the method used up to the present 
time, however, extreme care is taken not to 
touch the stapedial region during radical 
mastoidectomy. How then is the stapes ex- 
tracted during the operation? Three causes 
may be given, that is, (1) the stapes may 
drop out in the process of removing the 
incus; (2) the stapes may be removed in the 
process of removing the lesions in the epi- 
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tympanum, and (3) it may be removed in 
the process of debriding and clearing out the 
tympanic cavity. Due caution, however, has 
not been paid in regard to removal of the 
stapes in the surgical procedures heretofore, 
and, though it is said that care must be taken 
not to remove the stapes, there are few 
reports as to how this can be avoided. In 
1954 the stapes was accidentally removed in 
5% of the cases in which tympanoplasty was 
performed by me and my staff. Studies were 
therefore conducted as to how these accidents 
occurred despite the painstaking care taken. 
It was found that these were cases in which 
the less experienced members of the staff 
had performed the operation. It is unneces- 
sary to make such an apologetic statement, 
but it is feared that the former statement 
would be interpreted to mean that the stapes 
will be inevitably lost in 5% of the cases, and 
this is not entirely true. A study of the dates 
when the stapes was accidentally removed 
in 1954 showed that this was limited to two 
months, February and June, and these co- 
incided with the time when there was a 
turnover in the personnel and relatively in- 
experienced members of the staff were in the 
operating room. This has been verified by 
the fact that not one case has been experi- 
enced in 1955 ( Table 2). 

The problem, then, is how these staff 
members can be trained to avoid removing 
the stapes. The method which I use at pres- 
ent is given below. 

When it is necessary to remove the incus 
though the incudostapedial joint is normal, 
the following method is used. The incudo- 
stapedial joint is disjointed with a pincette, 
the cornus of the incus grasped with forceps, 
the corpus drawn lateroposteroward, and at 
the same time the long crus is pushed medio- 
anteroward. The incus can be removed in this 
manner without disturbing or harming the 
stapes. In removing lesions in the stapedial 
region, the pathological tissue is usuaily 
drawn medioanteroward and removed, but 
when there is a high degree of connective- 
tissue proliferation, the stapes should be 
fixed with forceps and the lesion cleaned out. 


When hard connective tissue or bony con- 
nective tissue is present, the cleaning process 
should proceed by cutting away with a pair 
of scissors. With the procedures described, 
the accidental removal of the stapes can be 
entirely prevented. It is necessary, of course, 
that these procedures be carried out under a 
clear field of vision, with use of a magnifying 
lupe and continuous irrigation and suction. 


COMMENT 


In reporting on the state of the stapes, 
detailed studies have been presented in re- 
gard to otosclerosis, but there are few reports 
in regard to chronic otitis media. Surgical 
treatment of chronic otitis media has con- 
sisted of radical mastoidectomy and con- 
servative radical mastoidectomy. In the case 
of the conservative operation, it is per- 
formed under the assumption that the stapes 
is intact, and in the radical operation the 
stapedial region is left alone as much as pos- 
sible. It is only natural, therefore, that re- 
ports on the changes in the stapes in chronic 
otitis media are few. When there is a reap- 
pearance of ear discharge or no cessation of 
discharge following operative treatment of 
chronic middle-ear suppuration, the pus 
drains out in most of the cases from the two 
labyrinthine window regions or the Eu- 
stachian orifice. This means that the removal 
of the lesion in the stapedial region has been 
inadequate in a large number of cases and is 
the natural result of surgery by the postauric- 
ular route. With the surgical technique 
heretofore it was difficult and unnecessary to 
observe the state of the stapes, and so there 
was no will to do so. The problem of the 
lesions in the stapes has become important 
clinically with advances in the fenestration 
operation for otosclerosis, and the problem 
of the state of the stapes in chronic otitis 
media has become important with develop- 
ment in operations for improving hearing. 
Operative methods both for eradication of 
inflammation and for restoration of hearing 
in chronic otitis media are recently develop- 
ing problems. The majority of the reports, 
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therefore, deal with operative techniques. 
I,1 too, have dealt chiefly on the methods up 
to now, but in this paper the status of the 
stapes observed during operation is pre- 
sented. Poor mobility of the stapes in chronic 
otitis media is a secondary inflammatory 
change and is an entirely different entity 
from the ankylosis occurring in otosclerosis. 
Almost all of the reports up to now have 
been concerned with ankylosis of the stapes 
in otosclerosis. In chronic otitis media, how- 
ever, there is not only ankylosis but also 
caries, absence, and various other conditions 
of the stapes. As the state of the stapes was 
considered extremely important in tympano- 
plasty, investigations were conducted. 


SUMMARY AND CONCLUSION 


In chronic otitis media, the stapes shows 
various pathological changes, but these are 
severest in cases with cholesteatoma for- 
mation. 

In cases where it is necessary to remove 
the incus and the incudostapedial joint is 
intact, the procedure must be carried out with 
extreme care. The procedure is described. 
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Stapes- Mobilization Operations 


MILOS BASEK, M.D. 
and 
EDMUND P. FOWLER Jr., M.D., New York 


To Rosen * goes the credit for revival of 
a surgical procedure for mobilization of the 
stapes in patients with ankylosis due to oto- 
sclerosis. A similar procedure was practiced 
in Europe for some time toward the end of 
the last century by a few otolaryngologists 
and was abandoned later for reasons which 
are not entirely clear in the literature. 
Apparently there were those who felt the 
procedure dangerous in preantibiotic days. 

Considerable interest arose after Rosen’s 
first publication, and variable reactions were 
soon heard. In the autumn of 1954, Dr. 
Franz Altmann, of our department, received 
a personal letter from Prof. F. Zéllner, of 
Germany, with an enclosed photograph of 
an evulsed stapes (Fig. 1). In a discussion 
at the session of the German Otological 
Society * held in June, 1954, in Dusseldorf, 
Germany, Professor Zéllner had reported 
the history of this stapes. It was removed 
from a patient who was about to be fenes- 
trated for otosclerosis. While he was check- 
ing the mobility of the stapes, it broke and 
was eventually removed, leaving part of the 
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Fig. 1—Photograph of the broken stapes of 
Professor Zéllner’s patient. “Lower part of the 
posterior crus and two posterior thirds of the 
footplate’ are missing (explanation in text). 


“posterior crus and two-thirds of the foot- 
plate” behind. No perilymph was seen escap- 
ing from the oval window. The patient’s 
hearing after fenestration was good. It was 
Professor Zéllner’s feeling that the mobiliz- 
ing movements in Rosen’s procedure could 
break the stapes in a similar way and that 
the energy of sound waves could then again 
be transmitted from the drum through the 
ossicular chain to the broken mobile part of 
the stapes footplate. This could restore the 
hearing to normal. 

It was decided to make a laboratory study 
of stapes mobilization with the following 
ideas in mind: 1. What are the mechanics 
of Rosen’s procedure? 2. Is there a better 
way to restore the mobility of a fixed stapes 
in otosclerosis ? 

METHOD 

Most of the investigative work with which 
this paper deals was done on temporal bone 
removed from fresh autopsy material. If they 
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were stored at all, it was in isotonic saline 
solution in a refrigerator. The observations 
from over 100 temporal bones are described. 


The mechanics of the ossicular chain were 
first studied on these fresh specimens, par- 
ticular attention being paid to the movements 
of the stapes. As a rule, for better vision, 
the bony part of the external canal and the 
drum were removed and the ossicles exposed 
(Fig. 2). When the handle of the malleus 
was gently pushed inward, it was found 
(and recorded by slow-motion camera) that 
the stapes movements consist of inward tilt- 
ings of the anterior part of the footplate. 
Similar movements of the stapes are de- 
scribed by Stevens and Davis in their book 
on physiology of hearing,® summarizing the 
experiments of Krainz," Dahmann,* and 
Békésy.® They state that the explanation for 
this type of movement is that the “annular 
ligament of the stapes is thick and tight at 
the lower posterior pole and is broad and 
thin at the upper anterior pole.” One won- 
ders if this is the only reason for the tilting 
movements. It seems more probable to us 
that the explanation for these movements lies 
in the bony and cartilaginous structures of 
the stapes, especially its head and base. The 
neck of the stapes is not exactly in the axis 
of the crura. It bends upward toward the 
facial canal. Bast and Anson * describe the 
head of the stapes as “being usually tilted 
superiorly and anteriorly.” According to our 
observations, the round cartilaginous part of 
the head, the fovea, is attached to the neck 
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Fig. 2—Specimen showing ossicular chain with 
stapes in oval window. Bony part of external acous- 
tic meatus and the drum removed (right side). 


so as to always create an angle which slants 
posteriorly and downward (Fig. 3). The 
lenticular process of the incus slides on this 
inclined plane during ossicular-chain move- 
ments. The posterior slanting of the fovea 
causes the inward movements of the anterior 
part of the footplate ; the downward slanting 
causes the inward tilting of the anterosu- 
perior part with pressure inward on the 
handle of the malleus (Fig. 4). The heel- 
like posterior part of the footplate, the thin 
anterior part, and the slanting fovea seem 
designed to make these movements possible. 


The fulcrum of the normal footplate lies 
near the base of the posterior crus. The pos- 
terior part of the footplate is thicker than 
the anterior part, and the circumferential lip 
of the footplate is also much higher posteri- 


Fig. 3.—Photographs of right stapes: A, the 
view from behind; B, view from the front. Fovea 
of the head slants down and posteriorly. 
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Fig. 4. — Schematic 
drawing of the stapes 
footplate: A, profile of 
the footplate showing the 
inward tilt of the anterior 
—_—e—_ end. B, vertical cross sec- 

| tion showing the inward 
A tilt of the anterosuperior 
portion of the footplate. 


J 


anteriorly. The posterior part of the frame 
of the oval window runs perpendicularly 
into the vestibule, whereas the anterior and 
anterosuperior part of it slopes forward. 


It was necessary to devise an “artificial” 
otosclerosis for our study. After several 
trials we succeeded in fixing the anterior 
portion of the stapes to the surrounding bone 
by using Wood’s metal ( Fig. 6). A consider- 
able amount of metal is necessary to do this, 
and Rosen’s procedure alone fails to free a 
stapes fixed in this manner without shatter- 
ing it. We, therefore, fixed several isolated 

Fig. 5.—Horizontal section through the temporal fresh stapes to a metal bar, using the same 
bone. Note the markedly larger posterior part of metal in different amounts, and were thus 
the footplate forming sort of a “heel” (H). 3 ‘ ‘ 

able in an easily studied and photographed 
orly, joining the base of the posterior crus as Preparation to simulate “minimal,” “moder- 
sort of a “heel” (Fig. 5). This heel fits ate,” and “massive” ankylosis (Fig. 7). The 
snugly into the posterior part of the bony classical Rosen procedure, as it is known 
frame from the oval window, which, to from his publication, was said to free the 
accommodate it, is much highe. here than stapes by applying pressure backward against 


Tendon of 
stapedius musele. 


Handle of 


Wy 


Anterus 
Wood's metal 


Fig. 6.—‘‘Artificial otosclerosis” (same specimen as in 
Fig. 2). Anterior part of stapes fixed with Wood’s metal. The 
bone surrounding the round window was removed and round- 
window membrane so exposed. Membrane painted black with 
India ink. 
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Fig. 7—Three isolated stapes fixed to a metal bar with different amounts of Wood’s metal simulating 
minimal (A), moderate (B), and massive (C ) ankylosis. 


the stapes neck. The question was what actu- 
ally happened in “successful” cases where the 
hearing was improved by this maneuver. 


Rosen’s procedure was therefore applied 
to several isolated fresh stapides fixed anteri- 
orly and the whole action filmed with slow- 
motion cinematography. When slight, or 
moderate, pressure only was applied, the 
stapes was not freed from its fixation but 
another interesting observation was made. 
While pushing posteriorly against the neck 
of the isolated and anteriorly fixed stapes, 
one can clearly see the elasticity of the crura. 
Under moderate pressure there is a variable 
deformation of the crural arch and bending 
of the footplate, which returns to its original 
position after the force is removed. When a 
greater force was used, in all specimens the 


anterior crus broke close to its base and the 
footplate close to the anterior fixed portion 
(Fig. 8). This is very probably what hap- 
pens in the successful cases of Rosen and 
of those who follow his technique. Professor 
Zollner’s stapes picture is quite similar 
(Fig. 1), except that he reported the pos- 
terior crus as broken rather than the ante- 
rior crus, 


It is possible that in certain early cases of 
otosclerosis, where part of the otosclerotic 
focus is in the form of a tiny bony bridge 
between the promontory and the anterior tip 
of the footplate (Fig. 9), this could be broken 
by some maneuvers and the footplate thus 
mobilized. It is, however, hard for us to 
believe that one could do it by pushing 
strictly backward against the neck of the 


Fig. 8.—Same stapes as in Figure 7. Picture shows the way metal bar was broken off during Rosen’s 


procedure. 
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stapes. This is a direction in which, accord- 
ing to our experiments, the stapes can be 
moved practically not at all. 


It seems that the logical maneuver for 
mobilizing the stapes, even one which is only 
slightly fixed, would be to apply pressure 
from behind forward and from below upward 
and vice versa. These directions follow the 
normal movements of the stapes. It is true 
that one can see the movements, or shorten- 
ing of the tendon of the stapedius muscle, 
during the Rosen stapes mobilization pro- 
cedure, but these may represent the elasticity 
of the crura as they bend under pressure. 
Such bending of the crura can only be accu- 
rately assessed with a magnification of 10 
or more. 


In a further investigation of the elasticity 
of the crura and the footplate of the stapes 
other specimens were prepared as described 
above and shown in Figure 2. The bone sur- 
rounding the round window was removed 
with a curette, thus exposing the round- 
window membrane for direct observation. In 
addition, an ink spot was placed at the round- 
window membrane to facilitate observations 
of the movements, and the whole procedure 
was again recorded by slow-motion cinema- 
tography. When pressure was applied to the 
handle of the malleus, it brought the whole 
ossicular chain into motion and clear, distinct 
movements of the round-window membrane 


Fig. 9—Microphotograph, horizontal section, of 
a right otosclerotic temporal bone. B points to a 
tiny bone bridge fixing the footplate to the promon- 
tory. 


Fig. 10.—Schematic drawing representing the 
ankylosed stapes in a case of otosclerosis. To over- 
come: the otosclerotic focus and reestablish stapes 
mobility the anterior crus should be cut between 
a and b and the footplate broken at C. Movements 
thus restored follow the directions pointed out by 
arrows. 


could be observed: When the stapes was 
fixed with Wood’s metal and pressure was 
applied against the handle of the malleus, 
movements of the ossicular chain could again 
be observed but there were no movements of 
the round-window membrane. On the other 
hand, when force was applied from behind 
directly against the stapes neck, slight but 
distinct motion of the round-window mem- 
brane could be observed. These motions 
must have been due to elasticity in the foot- 
plate, for in each of these specimens when 
the experiment was repeated and pressure 
was applied against the handle of the mal- 
leus there were again no movements of the 
round-window membrane, indicating that the 
fixation of the anterior part of the footplate 
was still present. Direct force of the surge- 
on’s hand can apparently compress and par- 
tially displace the elastic footplate of the 
stapes even if it is fixed—with metal fixation 
of a specimen or with an otosclerotic focus 
in a patient—without actually breaking the 
ankylosis. The much smaller energy of ordi- 
nary sound waves transmitted through the 
ossicular chains to the footplate can not con- 
ceivably do so. This may explain some fail- 
ures where, on attempted mobilization, dis- 
tinct movements of the stapes were observed, 
or felt, without improvement in the patient’s 
hearing. 
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Chorda 


"Gap" between 
/cut ends of ant. crus 


Fig. 11.—Part of anterior crus cut out and a “gap” created. 


Our reasoning for establishing what we 
think is a logical method for mobilization of 
the ankylosed stapes went along these lines: 

In a large majority of cases with otosclero- 
sis the otosclerotic focus fixes only the ante- 
rior part of the stapes and hinders and even- 
tually stops its movements. To relieve this 
obstruction and restore free motions one has 
to free two arms of a corner of the triangle, 
leading to this fixation (Fig. 10). This 
should occur if the anterior crus is cut and 
the anterior end of the footplate is broken 
behind the otosclerotic focus as well. For 
cutting the crus we adopted McLane’s scis- 
sors, which were described elsewhere.’ To 
prevent a reunion of the cut crus, as a rule 
we make two cuts, one near the neck of the 
stapes and the second one as close to the 
footplate as possible, and remove the small 
cut-out part by suction. A _ considerable 
“gap” is so created (Fig. 11). It is advan- 
tageous to make the first cut high, close to 


Facial N_ 


the neck of the stapes, because after the first 
cut is made the stapes becomes very mobile 
and the second cut can more easily break 
and dislocate the posterior crus. This some- 
times happens when the first cut is being 
made because the shearing action of the scis- 
sors may give the whole stapes a jerk, which 
breaks the posterior crus. This often seems 
to do no harm, perhaps because the crus is 
enveloped by a thick layer of mucosa, which 
may, along with the stapedius tendon, pre- 
vent its dislocation. A fractured crus without 
dislocation may heal again. On the other 
hand, a jerking movement of the stapes can 
fracture the footplate at the time that the 
anterior crus is being cut. In such a case the 
patient usually volunteers that there has been 
a sudden improvement in hearing. Postop- 
eratively these cases seem to have the very 
best hearing. 

If there is no improvement in hearing 
after the maneuver of cutting the anterior 


Neck of 
malleus 


Chorda 
tympaniN. 


Incus 


Lower stump 
< of ant. crus 


Needle 


Fracture of 
footplate 

Fig. 12—Needle everting the lower stump of the ante- 
rior crus forward. Footplate breaks at about the anterior 
third. 


Post. crus 
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crus, the next step is to deliberately fracture 
the fixed footplate in some way. It was found, 
while working on normal specimens, that the 
footplate could be broken in the following 
manner. After anterior crurotomy a straight 
needle could be put behind the lower stump 
of the anterior crus and by pushing forward 
the anterior third of the footplate could be 
broken and partially evulsed forward with- 
out dislocating it from the oval window’s 
frame (Fig. 12). This, of course, takes place 
in normal specimens, where the footplate is 
not ankylosed, and one can object that it is 
not, as a rule, possible in a patient with oto- 
sclerosis, where this part of‘ the footplate is 
firmly fixed. If, however, the ankylosis is 


STAPES MOBILIZATION 


House §). We have had success with direct 
pressure with the use of a blunt No. 22 
needle, which is used for suction, or even a 
fairly sharp, slightly curved needle (under 
microscopic control) and also with the pneu- 
matic hammer of House. The search for the 
best of these procedures is still going on. 
All these above-described procedures rep- 
resent a good deal of instrumentation around 
the stapes in the middle-ear cavity. It is 
therefore important to draw one’s attention 
to the anatomical relationship between the 
stapes and facial nerve. In the majority of 
cases the canal of the facial nerve, as it runs 
diagonally through the middle ear, is above 
and far enough from the crura of the stapes 


Drum rolled 
forward 


Tendon of 
stapedius muscle 


Fig. 13.—View at the ossicular chain in the right middle-ear cavity (as in radical mastoid- 
ectomy). Anterior crus of the stapes in contact with the facial nerve canal. 


not too great, one can postulate that this 
maneuver might work. 

On the hasis of our present knowledge of 
otosclerotic ankyloses, it would seem more 
logical to fracture the stapes footplate by 
maneuvers designed to make the break 
behind the otosclerotic focus. This can ap- 
parently be achieved by a variety of methods, 
as the fracture often occurs with maneuvers 
about the head of the stapes (compare 
Rosen, Goodhill,!? House,* and Kos **). 
As mentioned above, it may occur at the 
time of anterior crurotomy. If it does not 
take place with these simple procedures, some 
operators try to break the footplate with 
hammers (compare Goodhill and 


t References 1 and 2. 


not to be in any particular danger of injury 
during stapes mobilization. In some cases, 
however, this distance is quite small and the 
facial canal and the crura practically touch 
each other (Fig. 13). This part of the facial 
canal is also paper thin. It is obvious that 
the slightest slip of an instrument, be it a 
Rosen mobilizer or scissors for anterior 
crurotomy, can damage the facial nerve. 


When the footplate has been broken and 
the anterior crus previously cut, one can see 
in a specimen how the energy of the sound 
waves from the drum can be transmitted 
through the malleus, incus, and the posterior 
crus to the posterior part of the footplate. 


§ House, H.: Personal communication to the 
authors. 
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Handle of 


Chorda tympani N. 


MALLE US 


Fracture 
of footplate 


Fig. 14—Left middle ear: Anterior crus cut and the footplate broken. The bone between 
the round and oval windows removed, exposing the profile of the broken footplate. (In the 
patient the continuity of the broken footplate is preserved.) 


This has again been made mobile and moves 
in almost its original manner in spite of its 
shortening (Fig. 14). The hearing should 
then be very good. If the footplate is frac- 
tured and the posterior crus has been dislo- 
cated, one could, theoretically at least, obtain 
about as good hearing as with a fenestration 
operation. Our preliminary findings bear this 
out.*® 

Lastly, and most important, it must be 
remembered that it has been well documented 
that fractures of the footplate of the stapes 
heal by fibrous rather than by bony union 
(Altmann 7" and Hallpike **). There is there- 
fore a good chance that a hearing gain, when 
once achieved, will be sustained unless the 
otosclerotic process should advance beyond 
the fracture line. 


SUMMARY 

Mechanism of the motions of the normal 
and fixed stapes was studied on over 100 
temporal bones removed from fresh cadavers, 
and actions in many were filmed by slow- 
motion cinematography. 

The elasticity of the crura and the footplate 
of the stapes is described. 

The underlying mechanism of the Rosen 
procedure was studied on specimens, and an 
attempt is made to explain the successful 
cases achieved by using this maneuver. 
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A logical solution for freeing the fixed 
stapes in otosclerosis was sought. This seems 
to consist of cutting the anterior crus and 
breaking the fixed footplate behind the oto- 
sclerotic focus, thus achieving stapes mobility. 
This might be permanent due to the tendency 
of footplate fractures to heal by fibrous rather 
than by bony union. 
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by the Otolaryngologist 


RICHARD A, BUCKINGHAM, M.D., Chicago 


The otolaryngologist is frequently called 
on to relieve patients suffering from acute 
asphyxia caused by obstructive and paralytic 
lesions of the respiratory tract, severe accu- 
mulations of tracheobronchial secretions, cen- 
tral nervous system injuries and diseases, 
and other pathological conditions which af- 
fect the body. He must be ready to respond 
quickly, at any hour, and to give immediate 
and lifesaving care for whatever respiratory 
emergency he may encounter. 

Asphyxia, depending on its severity, may 
cause death in a few minutes if treatment is 
not given immediately. The word asphyxia is 
derived from the Greek and means, literally, 
without a pulse. In modern usage the word 
connotes, in addition, an acute oxygen de- 
ficiency, usually an acute, severe type of 
anoxic anoxia. 

Asphyxia can be caused by a wide variety 
of abnormal conditions within the body and 
in the external environment. Flagg* has 
listed 20 causes of asphyxia, which include 
those conditions producing asphyxia neo- 
natorum, industrial gases and fumes, drugs, 
pulmonary diseases, war wounds, submer- 
sion, smoke inhalation, electrocution, stran- 
gulation, poliomyelitis, and anoxia from man- 
holes and wells. 


Accepted for publication Feb. 1, 1956. 

From Cook County, St. Luke’s and Resurrection 
Hospitals. 

Presented as a candidate’s thesis in partial ful- 
fillment of the requirements for membership in the 
Chicago Laryngological and Otological Society. 
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A physician is rarely at hand to treat 
asphyxiations which occur in the home, on 
the street, in the factory, or at the seaside. 
The fire department inhalator squad is usu- 
ally the first on the scene, and it is this team 
which administers oxygen to the stricken 
patient. 

The clinical picture of acute asphyxia can 
be extremely variable and the diagnosis diffi- 
cult, depending on the etiology and the degree 
of asphyxia.” 

The treatment of acute asphyxia is to re- 
store oxygen to the patient as rapidly as pos- 
sible. The means by which this is done will 
depend on the etiology of the asphyxia. 

Thirty cases of acute asphyxia seen in 
three Chicago hospitals between 1951 and 
1954 are reported. 

The causes of the asphyxias are distributed 
as follows: infection, local and general 
(four) ; foreign bodies of air and food pas- 
sages (nine) ; traumatic injuries of the upper 
respiratory tract (five) ; drug and chemical 
intoxications (three) ; neoplastic diseases of 
the respiratory tract (three) ; and miscellane- 
ous causes, including tracheotomy-tube acci- 
dents, cerebral-vascular accidents, and head 
injuries (six). 

The anatomical sites of the asphyxiations 
were as follows: oral pharynx and hypo- 
pharynx, 6; laryngeal lesions, 11; lesions of 
the tracheobronchial tree, 7, and conditions 
of the body as a whole, 6. 


ASPHYXIA CAUSED BY INFECTION 


There were two cases of laryngotracheo- 
bronchitis with such sudden progression of 
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symptoms that they can be considered as 
acute asphyxia. 


Case 1.—A 5-year-old white girl was seen at her 
home by her family physician at about 3 a. m., 
Jan. 23, 1952. He found a cyanotic, stridulous, 
stuporous child who was acutely ill and in acute 
respiratory distress. Without hesitation, he passed 
a Mosher lifesaver tube and called the Chicago Fire 
Department ambulance, which took the child to 
Cook County Hospital. A tracheotomy was per- 
formed at 4 a. m., and antibiotic therapy was given. 
The patient left the hospital Feb. 14, 1952, after 
extubation. 

Case 2.—An 18-month-old white boy was ad- 
mitted to Cook County Hospital Jan. 31, 1952, with 
the diagnosis of acute laryngotracheobronchitis. The 
patient was seen in the steam room by the ear, nose, 
and throat resident soon after admission. During 
his examination the patient lapsed into a stupor and 
became cyanotic. The child was intubated with a 
bronchoscope immediately, an airway established, 
and a tracheotomy performed. Antibiotic therapy 
was given. The patient recovered and left the 
hospital Feb. 20, 1952, after being extubated. 


Case 3.—A 35-year-old Negro man was admitted ; 


to the Cook County Hospital ear, nose, and throat 
ward Dec. 13, 1951, at 8 p. m. He suffered from 
hoarseness and dyspnea due to a laryngitis sicca, 
secondary to generalized Boeck’s sarcoidosis. By 
morning he was only slightly improved, and mirror 
laryngoscopy showed a narrowed glottis further 
narrowed by thick dark crusts which adhered to 
the edges of each cord. An attempt was made to 
loosen the crusts by spraying the larynx with 2% 
tetracaine (Pontocaine) and by instilling isotonic 
saline solution into the laryngeal lumen with a 
laryngeal syringe. A few crusts were loosened and 
the patient’s dyspnea was somewhat improved. He 
was taken on a stretcher to his bedside, which was 
about 30 ft. from the ear, nose, and throat operating 
room. As he climbed from the cart into his bed, 
he coughed and dislodged a large crust from the 
subglottic region, which instantly completely oc- 
cluded his glottis. Since the patient was making 
vigorous respiratory movements of his chest without 
any gaseous exchange, he was quickly carried back 
to the operating room. Within seconds a Jackson 
laryngoscope and bronchoscope were obtained, and 
by the time an airway could be established by 
forcing the bronchoscope through the glottic and 
subglottic crusts the patient was completely flaccid. 
Manual artificial respiration was performed while 
oxygen was insufflated through the bronchoscope. 
The patient soon recovered consciousness, and a 
tracheotomy was done. The patient was discharged 
Jan. 26, 1952. wearing a tracheotomy tube, and he 


is now under therapy for laryngeal stenosis, which 
has subsequently developed from extension of the 
sarcoidosis to the larynx. 


Asphyxiating laryngospasms frequently 
occur in severe tetanus infections as a part 
of the generalized spasms characteristic of 
the disease. * 


Case 4—A 40-year-old white woman was ad- 
mitted to Cook County Hospital Sept. 13, 1951, 
with diagnosis of generalized tetanus, the result 
of an infection in her left leg which had occurred 
two weeks previously. Her symptoms progressed 
rapidly after her admission. At 7 a.m., Sept. 15, 
she had a severe generalized spasm and associated 
laryngospasm and became deeply cyanosed. Only 
the administration of 7.5 grains (0.5 gm.) of 
amobarbital (Amytal) sodium intravenously pre- 
vented her from dying at that time. She was 
further sedated but had another spell of cyanosis 
at 10 p.m. the same day. A tracheotomy was 
performed at 11 p. m. Because of continued gen- 
eralized spasms, a bronchoscope was _ inserted 
through the tracheotomy, and frothy serous fluid 
was found in all branches of the tracheobronchial 
tree, indicating pulmonary edema. Despite the 
improvement in the patient’s color which followed 
this procedure, she died Sept. 18, 1951. 


It is a common finding at autopsy of those 
drowned by submersion to discover evidence 
of pulmonary edema. This patient developed 
pulmonary edema from the repeated laryn- 
gospasms, and this respiratory complication 
played a major contributing role in her death. 


ASPHYXIA CAUSED BY TRAUMATIC LESIONS 
OF UPPER RESPIRATORY TRACT 


Case 5.—A 59-year-old white man was admitted 
to the neurosurgical service of Cook County Hos- 
pital April 28, 1952, the victim of a gunshot wound. 
The bullet entered the right side of his head just 
behind the eye and emerged at the angle of the 
jaw on the left side. Soon after admission, the 
patient’s condition became critical and he lapsed 
into a stupor. Ear, nose, and throat consultation 
was called. Examination showed that the bullet 
had passed through the base of the tongue and 
lateral pharyngeal wall and that there was marked 
swelling of the hypopharynx. In addition, there 
was much bleeding in the throat, which was being 
aspirated by the comatose patient. A Jackson 
laryngoscope was passed and, through this, a 
bronchoscope into the trachea. The entire tracheo- 
bronchial tree was filled with bloody mucus. When 
the air passages were cleared a tracheotomy was 
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performed. The patient improved gradually in the 
next few days. He was discharged from the hos- 
pital three weeks later after extubation. 


Case 6.—A 34-year-old Negro man was admitted 
to Cook County Hospital April 18, 1952. He had 
sustained an ax wound of the neck shortly before 
admission. On examination a 20 cm. gaping wound 
of the neck at the level of the cricoid cartilage 
was seen. The patient was comatose, and blood, 
mucus, and air bubbled from the neck wound, 
which gaped enough for the patient to get enough 
air to stay alive. When a bronchoscope was passed 
through the wound to the trachea, a tremendous 
amount of aspirated blood was expelled from the 
tracheobronchial tree. A tracheotomy was per- 
formed well below the cut airway, and the wound 
was closed anatomically. The cricoid was crushed 
by the ax blow, and both recurrent nerves were 
severed. The patient recovered but was discharged 
from the hospital June 6, 1952, wearing a trache- 
otomy tube because of bilateral recurrent nerve 
paralysis. He did not return for further therapy. 

Case 7.—A 74-year-old white man underwent 
a radical neck dissection at Cook County Hospital 
for a metastatic carcinoma of the left side of the 
neck, Jan. 9, 1952. He had had a carcinoma of 
the left tonsil treated with radiation therapy six 
months before. The primary lesion had responded 
well, and there was no local recurrence. The 
surgical procedure went well, and the patient’s 
condition was good at the end of the operation. 
The usual pressure dressing with mechanics waste 
was applied. However, when the endotracheal 
tube was withdrawn, the patient stopped breathing 
and became cyanotic almost immediately. He was 
reintubated with a Jackson laryngoscope and a 
bronchoscope, and a tracheotomy was performed. 
The patient was extubated one week later and left 
the hospital Jan. 28, 1952, to be followed in the 
tumor clinic. 

Case 8—A 52-year-old white man was seen 
in the outpatient clinic of the Cook County Hos- 
pital ear, nose, and throat service at 3 a. m., 
April 23, 1952. Two days before at another hospi- 
tal he had had a laryngofissure with cordectomy 
for carcinoma of the vocal cord. A tracheotomy 
had been performed at the time of the surgery. 
About 18 hours before admission to Cook County 
Hospital, the tracheotomy tube had been removed. 
After removal of the tracheotomy cannula an 
unusual train of events occurred. At noon of 
April 22, three hours after extubation, the patient 
was slightly restless. At 6 p. m. he was very rest- 
less. At 10 o’clock in the evening he was extremely 
agitated and it became necessary to apply full 
restraints. At 1 a.m., April 23, the patient became 
maniacal and the police ambulance was called to 


600 


A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


remove the patient to Cook County Psychopathic 
Hospital because it was no longer possible to con- 
trol him. Examination disclosed an extremely 
dyspneic patient who was able to force only the 
slightest air exchange through the recent trache- 
otomy wound, which had almost completely closed. 
The wound was spread with a curved 6 in. hemo- 
stat, and a No. 4 tracheal cannula was inserted 
into the trachea. The maniacal symptoms immedi- 
ately vanished. The rapid respirations returned 
to normal. A No. 6 tracheal cannula was then 
inserted. The patient was observed until it was 
certain that he was breathing well, and he was 
then sent back to the hospital from whence he 
had come. 

Case 9.—A 30-year-old Negro woman was 
admitted to the Cook County Hospital ear, nose, 
and throat service Jan. 8, 1951. She had a midline 
neck mass, which had been diagnosed as a thyro- 
glossal cyst. Surgical removal of the cyst was 
performed Jan. 9, 1951. The postoperative course 
was uneventful until the second day, when the 
patient began to complain of difficulty in breathing. 
A mirror laryngoscopy at 8 p.m. Jan. 11 showed 
edema of the epiglottis and arytenoids. The exam- 
ining resident observed that the airway was nar- 
rowed, but he considered it adequate. One hour 
later the patient was found dead in her bed. 


Edema of the laryngeal structures is com- 
mon after surgical removal of thyroglossal 
cysts and other neck operations. This patient 
progressed to a rather sudden fatal asphyxia 
from laryngeal edema. 


ASPHYXIA DUE TO FOREIGN BODIES IN THE 
AIR AND FOOD PASSAGES 

Nine cases of asphyxia due to foreign 
bodies in the air and food passages are pre- 
sented.* There were five in which the foreign 
body lodged in the hypopharynx to cause 
asphyxia. 

Case 10.—A 2-year-old white girl was seen in 
the emergency room of Resurrection Hospital. 
Her mother said that while the child was eating 
her chicken dinner she began suddenly to choke 
and gag. The patient’s mother put her finger in 
the child’s throat and, feeling a piece of meat, 
made an attempt to dislodge it. She was successful 
because the patient no longer choked or gagged, 
but she noticed that the patient was no longer able 
to breathe through her nose. As the child was 
being examined by the physician, she retched and 
a large piece of the cartilaginous end of the second 


* Jackson and Jackson,? Section IIT. 
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joint of the chicken leg dropped from the naso- 
pharynx and was removed from the oropharynx. 
Had not the mother dislodged this foreign body 
from the larynx to the nasopharynx the child 
would have quickly asphyxiated. 


Case 11.—A 2-year-old white girl entered the 
ear, nose, and throat clinic of Cook County Hos- 
pital April 5, 1952. The child was cyanotic, and 
her mother was holding her upside down. She had 
been given a piece of candy 2’ cm. in diameter in 
the clinic waiting room. Soon after putting the 
candy in her mouth, she had begun to choke and 
her respirations had become labored and crowing. 
A laryngoscope was procured, but before anything 
could be done she coughed the foreign body out 
of her mouth. Her respirations immediately be- 
came normal, examination was negative, and she 
was sent home with a warning to her mother of 
the dangers of foreign bodies. 


Case 12.—A 6-week-old Negro girl was admitted 
to Cook County Hospital May 12, 1952, in acute 
respiratory distress. Her mother had noticed that 
the child had suddenly, and for no apparent reason, 
begun to breathe heavily one hour before. Ear, 
nose, and throat consultation and examination 


showed a child in acute respiratory distress with 
crowing inspiration and retractions of the infra- 
costal and supraclavicular and infraclavicular re- 
gions. With the use of a tongue blade a foreign 
body could be seen in the hypopharynx. A laryngo- 


scope was inserted, and a small plastic toy spoon 
was found lying in the hypopharynx so that the 
bowl of the spoon lay over the laryngeal aditus, 
acting as a one-way valve. Air was easily expelled, 
but on inspiration the spoon was drawn over the 
aditus, causing obstruction. The spoon was with- 
drawn, and the respiration and color readily im- 
proved. The patient was discharged without further 
difficulty, May 17, 1952. 

Case 13.—A 13-month-old Negro boy was ad- 
mitted to the emergency room of Cook County 
Children’s Hospital Dec. 25, 1954, in extremis. 
The patient was unconscious and was breathing 
with an audible stridor. The pediatric resident 
obtained the history that the patient had suddenly 
begun to cough at home. He developed respiratory 
difficulty and was brought to the Cook County 
Hospital. The child was prepared for an emergency 
tracheotomy by the pediatrician but, just as he 
was about to incise the skin, the patient coughed 
with great force, took a deep breath, and opened 
his eyes. One hour later an infant bronchoscope 
was passed into the tracheobronchial tree through 
a laryngoscope and no abnormality was seen. No 
foreign body was found in this case, but there can 
be no doubt that there was a foreign body in the 
region of the larynx which was coughed out and 
swallowed. 


There were four cases of foreign bodies in 
the tracheobronchial tree which caused as- 
phyxia. 

14—A _ 15-month-old white boy was 
brought to Cook County Hospital April 16, 1952, 
by his mother. Just outside she met the ear, nose, 
and throat resident, who, noting the stridor and 
cyanosis of the comatose patient, directed her to 
the examining room and hurried to get a laryn- 
goscope and bronchoscope. As the bronchoscope 
was being passed, the pediatric resident took the 
child’s history. He learned that the child had put 
a handful of dried beans into his mouth earlier in 
the day and had coughed and choked at that time. 
Examination at another hospital, however, was 
negative, and the child was sent home, only to begin 
to have an increasing respiratory difficulty soon 
after. Since the condition became worse rapidly, 
the child was taken to the nearest hospital. Three 
dried beans of assorted sizes were found and re- 
moved from the trachea and right and left main 
bronchi. Because the procedure of establishing an 
airway and removing the foreign bodies took 45 
minutes, a tracheotomy was performed to prevent 
any further respiratory distress from laryngeal 
edema. Next morning the patient was normal and 
was transferred to another hospital for further care. 


Case 15.—A 3-year-old Negro girl was admitted 
to the ear, nose, and throat clinic of Cook County 
Hospital in critical condition May 19, 1952. The 
child was in respiratory distress, the pulse was 
rapid and thready, the respirations were rapid and 
shallow, and breath sounds were absent over the 
entire right chest. An emergency chest film showed 
massive collapse of the right lung. The patient’s 
condition became swiftly worse, and when she 
was brought into the operating room she was 
stuporous. A bronchoscope was passed through 
a laryngoscope into the trachea, and a large peanut 
was found and removed from the right main 
bronchus. The patient’s condition improved steadily 
for the next few hours, and she was alert and well 
within four hours. Her convalescence was delayed 
by a laryngeal edema that developed 24 hours 
later and required a tracheotomy for relief. She 
was extubated without difficulty and was dis- 
charged from the hospital June 13, 1952. 


Case 16.—A 2-year-old Negro boy was admitted 
to the Cook County Children’s Hospital Nov. 6, 
1954, at 3 a.m. The child’s mother said that the 
child had choked on a peanut about 36 hours 
before but had had no further symptoms until 
he developed difficulty in breathing, about one 
hour before admission. One of the junior ear, nose, 
and throat residents mistakenly advised that treat- 
ment could wait until morning. When the child 
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was seen at 9 a.m. the next day he was pallid, 
comatose, and in a deep state of shock. No breath 
sounds could be heard over the right chest, and 
» the cardiac apical impulse was displaced far to 
the left. He was taken to the operating room with- 
out delay, where a bronchoscope was passed through 
a laryngoscope and a peanut was found and re- 
moved from the right main bronchus. His condition 
improved under oxygen therapy, and he was alert 
and happy in about four hours. It was later learned 
that a chest x-ray had been taken at 8 a. m., before 
bronchoscopy. This showed a severe obstructive 
emphysema of the right lung with shift of the 
mediastinum to the left. The patient was discharged 
from the hospital Nov. 20, 1954. 


Case 17.—An 18-month-old Negro boy was 
admitted to the Cook County Children’s Hospital 
Oct. 4, 1954, in coma and deep shock. His mother 
denied that the child had had any exposure to 
possible foreign bodies. During the course of the 
examination the patient had a generalized grand- 
mal type of convulsion, which was controlled by 
amobarbital sodium intravenously. The examining 
pediatrician noted a loud expiratory wheeze and 
an audible slapping noise that could be heard at 
least 2 ft. from the patient. He called an emergency 
ear, nose, and throat consultation. Because of the 
desperate condition of this patient, a bronchoscope 
was passed through a laryngoscope into the trachea 
of the child on the pediatric ward. A large, dry 
navy bean was found in the trachea oscillating 
between the carina and the subglottic region. The 
bean was removed, and the patient was placed in 
a high-humidity oxygen tent. In about four hours 
he was alert and fully recovered. He was dis- 
charged Oct. 10, 1954. 


One case of tracheal encrustation caused 
acute asphyxia.* 

Case 18.—A 65-year-old white man underwent a 
total laryngectomy for carcinoma of the larynx in 
1946 at Cook County Hospital. He had been free 
of recurrences of carcinoma but had been coming 
to the ear, nose, and throat clinic at Cook County 
Hospital periodically for removal of crusts which 
formed in his trachea. The patient came to the 
clinic Feb. 15, 1952. He must have had extreme 
difficulty getting as far as the clinic, because as he 
reached the door he fell to the floor unconscious, 
became cyanotic, then pale and pulseless. An 
anterior-commissure laryngoscope was immediately 
passed through the tracheal stoma, and a cast of 
almost the entire trachea was removed with a 
laryngeal alligator forceps. Manual artificial res- 
piration was immediately begun, and oxygen was 
insufflated into the trachea. Within about 10 min- 
utes the patient opened his eyes, and in about two 
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hours he was completely ‘recovered. He is still 
being followed in the tumor clinic of Cook County 
Hospital. 


ASPHYXIA CAUSED BY DRUGS AND CHEMICALS 


There were three cases of acute asphyxia 
caused by drugs and chemicals. Two cases 
were caused by morphine and its derivatives 
and one by a plant insecticide that contained 
nicotine.° 


Case 19.—On the morning of Nov. 4, 1952, a 
70-year-old white man had a laryngectomy per- 
formed at St. Luke’s Hospital, because of carci- 
noma of the larynx. His immediate postoperative 
condition was good. At 5 p. m. he was given 4g 
grain (4 mg.) of dihydromorphinone (Dilaudid) 
by hypodermic injection for pain. At 8 p. m. that 
evening he rather suddenly became stuporous. His 
respirations were deep and gasping, at a rate of 
about 6 per minute. His pulse rate was 88 per 
minute, and his blood pressure was 89/40. Oxygen 
was insufflated into his tracheotomy tube, an intra- 
venous transfusion of whole blood was begun, and 
he was given 0.5 gm. of caffeine aad sodium ben- 
zoate by subcutaneous injection. his had no effect 
on his condition. Five milligrams of nalorphine 
hydrochloride (Nalline), a specific antimorphine 
drug, was then injected intravenously. In about 
three minutes after this injection the patient awoke 
and looked about. Another 5 mg. was injected, 
which caused further improvement in fis condition. 
His respiration rate became normal, and his blood 
pressure rose to 130/80. The rest of his convales- 
cence was uneventful, and he was discharged from 
the hospital 10 days later. 

Case 20.—A four-year-old white boy was seen at 
a physician’s office and given two doses of morphine 
to facilitate removal of a small metal key chain 
that he had put in his left nostril. The physician 
was unable to ‘remove the foreign body, and he 
referred the patient to Cook County Hospital. He 
came to the ear, nose, and throat clinic Oct. 21, 
1951, about two hours after having received the last 
dose of morphine. As he sat waiting to be exam- 
ined, he lapsed into a stuporous state, became cya- 
notic, and began to breathe at a rate of about 4 per 
minute. A laryngoscope was passed, but the upper 
airway was found to be clear and unobstructed. 
An endotracheal tube was passed, and he was given 
artificial respiration for one hour by positive pres- 
sure with the use of an anesthesia machine. He 
was given 200 mg. of caffeine and sodium benzoate 
by subcutaneous route. After this treatment he 
began to breathe spontaneously at about 20 per 
minute. He was then taken to fluoroscopy, where 
the key chain was noted in the stomach. He was 
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then admitted to the Children’s Hospital for obser- 
vation and was discharged two days later. 

Case 21.—A 52-year-old white woman was ad- 
mitted to Cook County Hospital June 16, 1952, at 
10 p. m., receiving artificial respiration from the 
Chicago Fire Department inhalator squad. She had 
taken an unknown dose of a plant insecticide that 
contained nicotine as its active ingredient about two 
hours before admission and had become comatose 
shortly thereafter. Upon arrival her blood pressure 
was 130/90, her pulse rate was regular at 90 per 
minute, and her color was good. The patient was 
placed in an iron lung. As soon as the respirator 
was started and the inhalator mask was removed, 
the patient became cyanotic and pulseless. An ear, 
nose, and throat consultation was called. Examina- 
tion showed that there was no air exchange because 
the completely flaccid pharyngeal and lingual struc- 
tures obstructed the upper airways. The patient was 
intubated with an endotracheal tube, and an airway 
was reestablished. In spite of a slight improvement 
in her condition, the patient died the next day at 
6 a. m. 


Nicotine in large doses paralyzes striate 
muscles and will cause death from respira- 
tory paralysis. This patient’s respirations 
were maintained satisfactorily until she was 
put in the respirator, She suffered a fatal 
asphyxia due to what Jackson has called the 


lingual check valve.f 


ASPHYXIA DUE TO NEOPLASTIC DISEASES 
OF THE RESPIRATORY TRACT 


Case 22.—A 2-year-old Negro girl was seen in 
acute respiratory distress Sept. 20, 1952, at Cook 
County Children’s Hospital. The child had been 
tracheotomized for acute laryngotracheobronchitis 
at the age of 6 months and had worn a tracheal 
cannula continuously because all attempts to extu- 
bate her had failed. She had developed a laryngeal 
stenosis, due to unknown causes, but was being 
maintained satisfactorily with a No. 2 Jackson 
tracheotomy cannula. At 1 p. m. Sept. 20, she began 
to have difficulty in breathing. By 2 p. m. she was 
cyanotic and in great distress, breathing rapidly at 
about 60 per minute. There were deep intrasternal 
and supraclavicular retractions. The ear, nose, and 
throat resident who was called to see her changed 
her tracheotomy tube, but she was not relieved. 
A 4 mm. bronchoscope was then passed into the 
trachea through the tracheal stoma, and a granu- 
loma 5 mm. in diameter was seen arising from the 
posterior tracheal wall about 2 cm. below the 
tracheotomy. This was freely movable on a rather 


+ Jackson and Jackson,? p. 136. 


broad base and had been blocking the trachea and 
the tracheal cannula almost completely. With some 
difficulty, the granuloma, which was histologically 
benign, was removed, and the patient’s respirations 
returned to normal through the tracheotomy tube. 
She was discharged to another hospital for further 
care in June, 1952. 

Case 23.—A 72-year-old white man was admitted 
to a medical ward of Cook County Hospital Jan. 6, 
1952, because of dyspnea. After admission, his 
dyspnea became progressively worse. The intern 
assigned to the case noticed an inspiratory stridor 
and called an emergency ear, nose, and throat 
consultation. Ten minutes later, the ear, nose, 
and throat resident found a comatose, pallid patient 
breathing about five times a minute. There was no 
pulse obtainable. A laryngoscope was passed, and 
a large granulomatous iesion almost completely ob- 
structing the glottic opening was seen. There was 
much purulent secretion in the hypopharynx and 
glottis. A bronchoscope was forced through the 
laryngeal lesion, and an airway was established. 
Oxygen was insufflated into the trachea through the 
bronchoscope, and a tracheotomy was performed. 
In about three hours the patient was alert and fully 
recovered. A biopsy specimen was later taken, and 
the lesion proved to be a carcinoma. A total laryn- 
gectomy was performed Feb. 27, 1952. The patient 
was discharged from the hospital in May, 1952. 

Case 24.—A 50-year-old white woman was ad- 
mitted to the ear, nose, and throat service of Cook 
County Hospital May 15, 1952, because of extreme 
dyspnea. Mirror exemination of the larynx dis- 
closed laryngitis sicca, with thick crusts obstructing 
the glottis. The patient responded to conservative 
therapy, consisting of steam inhalations and instil- 
lations of saline and 2% tetracaine into the larynx 
with a laryngeal syringe. Further examination of 
the larynx two days later revealed a granular lesion 
of the anterior halves of both vocal cords which had 
the clinical appearance of carcinoma. The patient 
was advised and urged to undergo direct laryngos- 
copy and biopsy and to have a tracheotomy. She 
refused all therapy and left the hospital after sign- 
ing a release May 22, 1952. She was seen again 
May 27, 1952, at Cook County Psychopathic Hos- 
pital. She had been found on the street unconscious 
three hours before. Examination showed a comatose, 
cyanotic patient with a respiratory rate of forty per 
minute and a barely perceptible pulse. A broncho- 
scope was passed through a laryngoscope into the 
trachea, and a tracheotomy was done. The patient 
died 36 hours later without regaining consciousness. 


ASPHYXIA DUE TO TRACHEOTOMY-TUBE 
MISHAPS 
Case 25.—A 62-year-old white man entered Cook 
County Hospital ear, nose, and throat service 
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March 22, 1952, because of dyspnea due to an 
extensive carcinoma of the larynx. An emergency 
tracheotomy was performed on admission, and the 
patient’s dyspnea was relieved. At 2 a. m. March 25, 
he again became dyspneic and cyanotic, his blood 
pressure fell to 68/38, and his pulse became rapid 
and thready, with a rate of 130 per minute. The 
intern began to treat the patient for shock. An 
intravenous infusion of isotonic saline solution was 
started, 0.5 cc. of 1: 1000 epinephrine was injected 
subcutaneously, the patient was placed in the 
Trendelenburg position, and oxygen was started by 
nasal catheter. When the patient did not improve, 
the intern removed the inner cannula of the trache- 
otomy tube. The patient’s dyspnea instantly dis- 
appeared, and in a few seconds his color returned 
to normal. A large crust that occluded about 95% 
of the lumen of the tracheotomy tube was found in 
the inner cannula. 

Case 26.—A 15-year-old white boy was admitted 
to Cook County Contagious Hospital Aug. 29, 
1954, with a diagnosis of acute bulbar poliomyelitis. 
Because of increasing respiratory difficulty, a tra- 
cheotomy was performed Aug. 30, 1954. The 
patient improved slowly and steadily until he was 
extubated Oct. 16, 1954, after having worn his 
tracheotomy tube occluded for one week as a test 
of the adequacy of his pharyngeal and laryngeal 
reflexes. At 1:30 p. m. the next day the patient 
suddenly became cyanotic. The ear, nose, and throat 
resident on call arrived about five minutes later 
and found the patient deeply cyanosed and uncon- 
scious. A curved 6 in. hemostat was inserted into 
the trachea through the recently closed wound and 
opened to dilate the wound, and a No. 6 tracheal 
cannula was passed into the trachea. The patient's 
color improved, and the patient recovered. He was 
extubated safely one month later and discharged 
from the hospital Nov. 18, 1954. 


Case 27.—A 5-year-old Negro girl was admitted 
to Cook County Children’s Hospital Sept. 18, 1950, 
because of a tuberculous infection of the fourth and 
fifth lumbar vertebral bodies. While under therapy 
she developed a laryngeal tuberculosis, which 
caused respiratory obstruction. A tracheotomy was 
performed April 16, 1951. Her tracheal cannula 
was changed weekly, and she was progressing 
satisfactorily until Nov. 22, 1951, when she began 
to have hemoptysis. At 10 p. m. she coughed up 
about 100 cc. of blood through her tracheotomy 
tube. After aspiration of the cannula her airway 
was clear and the patient appeared normal. Forty- 
five minutes later she was discovered dead in her 
bed. Her tracheal cannula was found at the foot 
of the bed. The patient had apparently had a severe 
coughing spell, clutched at her throat, and pulled 
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the tracheotomy tube out. Unable to cry because 
of the laryngeal stenosis, she asphyxiated. 

Case 28.—An 18-month-old Negro boy was 
admitted to the Cook County Children’s Hospital 
Jan. 14, 1951, with a diagnosis of acute laryngo- 
tracheobronchitis. Because of severe dyspnea, a 
tracheotomy was done two hours after admission. 
The patient was afebrile four days post-tracheot- 
omy. On Jan. 25 at 10: 30 a. m. the tracheotomy 
tube was removed and the patient was observed 
closely to determine if he could be extubated. He 
became slightly dyspneic at the end of 30 minutes, 
and an attempt was made to reinsert the tracheal 
cannula, The cannula would not pass through the 
tracheal stoma because of edema. An attempt to 
force the cannula caused bleeding. This aggravated 
the dyspnea, which was becoming acute. An 
attempt was made to pass a Mosher lifesaver tube 
through the mouth and larynx, but the patient 
became deeply cyanotic and spastic, and died. 


ASPHYXIA IN CENTRAL NERVOUS SYSTEM 
DISORDERS 


Case 29.—A 51-year-old white woman was ad- 
mitted to the medical service of Cook County Hos- 
pital Jan. 4, 1952, in coma. She was a known hyper- 
tensive and had suddenly become comatose at home. 
Soon after admission the patient became totally 
apneic, but her blood pressure continued to be 
180/110. Her pulse rate was 108. She appeared to 
have suffered a massive cerebrovascular accident. 
Manual artificial respiration by compressing the 
lower half of the supine chest was carried out until 
an endotracheal tube could be inserted and bag 
breathing with the anesthesia machine begun. She 
was placed in an iron lung and the endotracheal 
tube was left in place. A good gaseous exchange 
was maintained. She died at 6 o’clock the next 
morning. 

30.—A 20-year-old white woman was 
admitted to Resurrection Hospital Dec. 18, 1953, in 
coma. She was taken from the wreckage of an auto- 
mobile which had been struck by a train. Her 
respirations were labored at 45 per minute. She was 
in deep shock, with a blood pressure of 60/40 and 
a pulse rate of 140. She was cyanotic. When an 
endotracheal tube was passed into the trachea and 
considerable secretions were aspirated, her respira- 
tion and color returned to normal. She was given 
intravenous fluids, oxygen, and supportive care. 
Thirty-six hours later she was still comatose but 
again became cyanotic. A catheter could no longer 
be passed through the endotracheal tube, and the 
exchange of air through the endotracheal tube was 
decreased markedly. After a tracheotomy was per- 
formed, the patient had no further respiratory 
obstruction. The endotracheal tube was found to 
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have a large obstructing crust at its distal end. 
The patient gradually improved and was discharged 
two months later from the hospital. 


SUMMARY 


Thirty illustrative cases of acute asphyxia 
seen by the otolaryngologist are presented. 
These cases demonstrate that the otolaryn- 
gologist must be aware of more than the mere 
indications and techniques of the tracheotomy 
operation. He must be familiar with all modes 
of therapy of acute asphyxia and be ready to 


apply them in the treatment of patients in’ 


acute respiratory distress. 
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Audiology Section 


JoserH AssociaTE Epitor 


GUY O. PFEIFFER, M.D., Mattoon, Ill. 


Deafness in the student of the elementary 
and secondary schools remains a challenge 
to educators, parents, and to the physician. 
Education of the parent and the instructor, 
of the student, is one of the keynotes of its 
possible correction. The family physician 
and the otologist must be ever on the look- 
out for minimal deafness or have the problem 
referred to them for diagnosis and possible 
therapy. 

The parent often honestly believes the stu- 
dent is daydreaming and thus does not pay 
attention when spoken to. The parent often 
tells the examiner, “My Johnny hears when 
it is something he wants to hear, but never 
hears when asked to do something.” 

The instructors, in their busy schedule, 
often believe the same of the student and 
do not have the time to delve into the indi- 
vidual problem. 

Many articles have appeared in the jour- 
nals concerning state-wide and metropolitan 
investigations of youth hearing problems. 
This thesis deals with the methods of set- 
ting up, the mechanics of, and the findings 
and results of a hearing survey conducted 
in a school unit in which the total population 
of the unit area is less than 30,000. 

The elementary and secondary school dis- 
trict board requested that the school health 
service devise some means, in cooperation 
with local physicians, by which the parents 
and instructors would become more aware 
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of the hearing status of the students. The 
plan, which eventually became practical and 
met the approval of the local medical soci- 
ety, took only a few weeks to develop but 
a year to be fully accepted. The program 
involved many factors, among which the 
most important were parent cooperation and 
allaying the fear of the family doctor that 
the patient was not lost to the specialist. 

A tentative plan was worked out in co- 
operation between the school health depart- 
ment and interested otolaryngologists. The 
nurses then presented the problem to the 
physicians at a hospital staff medical meet- 
ing. The plan was accepted. 

The program is as follows: One-half of 
all students, about 4000 in total number, 
were examined individually at the 15 db. 
level by a school nurse or by a P. T. A. 
mother under the supervision of the school 
nurse. All students were examined from 
128 to 11,584 cps in each ear. Air-conduction 
tests only were done. Any student failing 
this screening test was rechecked by a nurse 
trained in audiometric recording, and when 
the student failed this second examination, 
the next step was taken. The school health 
department then sent a questionnaire to the 
parents asking their permission and coopera- 
tion and requesting that an enclosed form 
be filled out. This form embraced past health, 
diseases, operations, family physician, family 
otolaryngologist, etc. Each year one-half of 
the students are examined ; thus each student 
is checked every two years. All students 
with hearing problems are checked annually 
or semiannually. 

The parents were then invited to bring 
their child to a hearing clinic at a specified 
time and place. The clinic consisted of two 
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or three otolaryngologists, the school nurses, 
volunteer P. T, A. mothers, and the nursing 
office secretary. The local otolaryngologists 
examined the student and noted their find- 
ings, tentative diagnoses, and recommenda- 
tions. Findings, suggestions, and advice were 
not discussed with the student or parent. 
It was explained to them that the doctor 
examining was not their personal physician 
and that the results of the examination would 
be sent to their physician of choice and they 
would be advised by him and him only. 
These reports were delivered to the personal 
physician within three days. Only those cases 
which were thought to possibly be improved 
by therapy or in which further evaluation 
was needed were referred to their personal 
physician. 


At all times it was stressed that the re- 
lationship between the family doctor and the 
specialist in a small town is a delicate one, 
and it is only ethical that the patient reserve 
the right to choose his physician and that 
the physician refer the patient to a specialist 
if he deems it necessary. 

The health office mailed these individual 
reports to the student’s physician, or otolo- 
gist, or to both. The parents were requested 
to contact him. In cases where parents 
were tardy, the nurses made personal home 
calls to follow up their initial work to at- 
tempt to get all students cared for or at 
least to have consultation with their doctor 
of choice. 

In most cases, there was full cooperation 
between school, parent, and doctor. In a few 


Tasie 1.—Results of Hearing Studies Made on Students 


1950-1951 


1951-1952 1952-1953 1953-1954 
A. A. 


Students 


Total enrollment 
Examined by hearing survey 
Referred to hearing clinic 


Referred to hearing clinie 
Examined at hearing clinic 
Did not report to hearing clinic 


Examined at hearing clinic 
Found normal or advised no treatment 
Referred to physician 


Referred to physician 

Examined by physician 

Not examined by physician 

Moved from area and no follow-up available 


Not examined by physician and no treatment re- 
ceived 

Norma! following survey 

Abnormal following survey 


Examined and treated by physician 
Normal after treatment. 

Improved after treatment 

Not improved after treatment 


Examined and referred for further care 
Normal or improved following survey 
Not normal following survey 

Moved or graduated 


Not normal following survey 
Not normal after treatment 
Not normal after no treatment. 


i 
: 
a No. % No. % No. % No. % ee 
Part 1 es 
41.5 1840 49.7 46.4 2242 56 
n 93 5 44 24 38 1.2 
Part 2 
70.7 83 89 28 63.6 24 63 
29.8 10 11 16 36.4 14 87 
Part 3 
Part 4 ae 
62.3 42 60 17 74 12 55 
81.2 21 30 3 18 9 41 
brucsy 7 6.5 8 10 3 13 1 4 ee 
Part 5 
20 59 16 71 1 83 5 55 a 
; 14 41 6 29 2 67 4 45 ae a 
Part 6 
54.5 21 50 12 7 67 
29.5 15 36 1 6 8 25 
16 6 4 4 23 1 8 
‘ Part 7 
28 12 17 6 26 5 23 
6 8 11 3 18 1 4 
Part 8 
44 6 50 4 67 1 20 
56 6 50 2 33 4 80 
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cases parents did not care or made little 
of the program, but in a year’s time all 
doctors were in favor of the program. 

In cases of financial hardship, the school 
nurses made a social service investigation. 
The student was cared for by his personal 
physician, and all expense was borne by 
certain service and fraternal organizations 
of the local area. 


TABLE 2.—Students Classified According to 
Diagnosis 


1960- 
Diagnosis 1961 


Rechecks of condition of pre- 


Blo mao 


The results are best presented and under- 
stood in a tabulated report. The initial 
studies were started in the fall of 1950, and 


complete studies were made through the 
1953-1954 school term. 

The follow-up for drawing of conclusions 
was done by home social service visits by 
the school nurses. They tabulated whether 


treatment was effected as advised, suggested, 
or referred to the specially trained medical 
personnel. Follow-up audiograms were done 
in all cases; and whenever cases were picked 
up not responding to care, not treated, or 
suddenly showing an abnormal depression 
of hearing, those cases were again referred 
to the next hearing clinic for further 
evaluation. 

The program has now reached the stage 
of a standard program with full cooperation 
of parent, school, and physician. The pro- 
gram is not without its faults, but in spite 
of not enough trained personnel and inade- 
quacy of proper audiometric rooms, it has 
served its original purpose to the school-age 
youth. 

In retrospect, we have found that many 
abnormal hearing problems have become 
normal, especially in the classification of 
hypertrophic lymphoid tissue due to these 
factors: (1) treatment of allergic rhinitis, 
(2) recession of lymphoid tissue at puberty, 
(3) disappearance of acute infections, and 
(4) examinations made during the fall of 
the year giving a certain finding and those 
in the spring giving another finding due to 
change of the infectious state of the upper 
respiratory tract. 


Link Clinic. 


; 1951- 1952- 1953- 
1952 1958 1954 
Enlarged tonsils and adenoids. 69 9 10 
Rhinopharyngitis and possible 
Chronic otitis media.......... 9 2 2 
Nerve deafness ................. 4 2 
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Case Reports 


LYMPHOSARCOMA OF THE TONSIL 
A Long Survival 
JOHN J. RAINEY, M.D., Troy, N. Y. 


LC MPHOSARCOMA of the tonsil is one 
of the most radiosensitive of all malig- 
nant growths. The five-year survival rate is 
about 25%. Stout * reports two patients who 
survived more than 10 years. One was well 
for 13 years and 11 months; the other died 
at the end of 13 years and 8 months, but not 
from recurrence. 


The following is the report of a patient 
with lymphosarcoma of the tonsil who has 
survived almost 40 years. 


A married woman, aged 44, was examined late in 
December, 1919. For one month she had com- 
plained of sore throat and a hacking cough. The 
picture was that of a peritonsillar abscess of the 
left tonsil. Just one year before, 1918, a patient 
was seen with what appeared to be a peritonsillar 
abscess, which was incised. The condition, however, 
proved to be a fulminating lymphosarcoma of the 
tonsil, and the patient died a year later of a gener- 
alized sarcomatosis. 

With that in mind, and because there was a 
decided resemblance between the throat of the re- 
cent patient and that of the patient who had died, 
it was decided not to incise the apparent abscess 
but to await events. 

As the picture had not changed one week later, 
a tonsillectomy was performed at the Leonard Hos- 
pital, Troy, N. Y., on Jan. 5, 1920. The left tonsil 
was considerably larger than the right, pearly pink 
in color, and it was enucleated in its entirety. 
A tentative diagnosis of lymphosarcoma of the left 
tonsil was made. 

The tonsils were sent to Dr. Ellis Kellert, Direc- 
tor of the Bender Laboratory, Albany, N. Y. His 
report was lymphosarcoma of the left tonsil. The 
right tonsil showed no evidence of tumor. Less 
than three weeks later, the patient was sent to 
Dr. Arthur C. Heublein, of Hartford, Conn., for 
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Fig. 1—Lymphoblastoma of the tonsil; reduced 
from mag. x 150. 


radium therapy. Six weeks later, although there 
was no recurrence, she received radium therapy 
again. 

Thirty-six years later, Dr. Kellert, now Director 
of the Ellis Hospital Laboratory, Schenectady, 
N. Y., reexamined the slides and prepared the low- 
power and high-power photomicrographs. Dr. Kel- 
lert’s description of the tumor is as follows: 

“Left Tonsil: Section of the tumor shows a 
lymphoblastic type of tumor. Most of the cells lie 
somewhat loosely in spaces formed by reticulum or 
narrow fibrous bands. The tumor cells vary from 
small lymphocytic to much larger lymphoblastic 
types. The nuclei are large and nucleoli prominent. 
Many mitotic figures are present. There is an occa- 
sional large multi-nucleated cell but no distinct 
Reed-Sternberg cells. Eosinophils are not present. 
Diagnosis—Lymphoblastoma (lymphosarcoma).” 
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Fig. 2.—Lymphoblastoma of the tonsil; reduced 


from mag. X 500. 


COMMENT 


Down through the years at no time has 
there been cervical node enlargement and 
there has been no recurrence of tonsillar 
growth. The patient is now 80 years of age ; 
her mind is crystal-clear, and she is in 
excellent health. Performing tonsillectomy 
promptly and refraining from opening the 
left tonsil (thus breaking down protective 
barriers) proved to be of benefit to the pa- 
tient. This, combined with early radium ther- 
apy, probably saved her life. 


CONCLUSION 


This report of almost 40 years ago seems 
a distant memory, but that was the time. And 
it would suggest, when the happy result to 
the patient is considered, that there is an 
exact moment when things are done best. 


17 Second St. 
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Clinical Notes, New Instruments and Techniques 


A NEW UNIVERSAL SAFETY-PIN-CLOSING FORCEPS 


A. ALBERT CARABELLI, M.D. 
Trenton, N. J. 


In 1951 I developed a universal type of grasping forceps which have given excellent satisfac- 
tion in the removal of foreign bodies from the air and food passages. Because of a “full view” 
concept and a principle of closure which was considerably different from those in available types, 
these forceps have been used over a period of years with considerable success. It was thought 
that perhaps forceps of the same type for closing safety-pins could be developed which would 
incorporate a similar principle of closure and at the same time include such improvements as 
would make such an instrument more effective for these purposes. 

The new forceps consists of a handle similar in principle to that used on the universal grasping 
forceps, an inner and outer cannula, a grasping insert (Clerf-Arrowsmith type), and a special 
th: ..-4 tip. The handle proper is brazed to the outer cannula and incorporates a fast-running 
secre a ljarge knurled nut, a binding post, and thumb rest. One small screw in the upper portion 
of the handle serves to hold the entire assembly firmly in place so that for cleansing purposes 
simple removal of this screw permits all the component parts to be removed. The inner cannula 
telescopes into the outer cannula, and its proximal portion is brazed onto a saddle which rides 
the knurled nut. The tip consists of a drilled and proximally threaded bar to which a terminal 
pivot has ben brazed. Its lower surface is machined to clear the flexible jaws of the grasping 
insert. 

The principle of closure of the jaws with this instrument depends on a forward movement 
of the inner cannula over the open grasping jaws when the knurled nut is turned to the right. 
The grasping insert does not move but is fastened to the binding post. With the jaws engaged, 
turning of the knurled nut to the right gradually and securely closes the open arms of the pin 
with a delicate, controlled micromotion. 

Since the tip is threaded unto the inner cannula, it and the grasping insert may be rotated 
to any position of a 360-degree circle to engage the open pin in any presentation while the handle 
remains in the standard operating position. A small turn of the locking nut in the binding post 
secures the grasping insert and tip into any of these positions. 

To adjust the grasping jaws pricr to use, the knurled nut is turned to the “closed” position— 
next to the handle proper. The grasping insert is then pushed through the binding post eye 
until the grasping jaws are completely closed and in approximation, with no space in between. 
The knurled nut of the binding post is then turned to lock the insert in place. Introduction into 
an endoscope requires the “closed” position. For engagement prior to closure of a pin, the jaws 
are opened when the tip is beyond the end of the endoscope by turning the knurled nut to the 
left until a sufficient expansion of the jaws results which will slightly override the arms of the 
pin. When large pins are concerned, the jaws may have to be widened manually while the 
instrument is in the “open” position; that is, with the knurled nut next to the binding post, to 
a sufficient degree to slightly override the arms of the pin. As is usual with these operations, a 
type of pin similar to the one in the passage is selected for adjustment of the instrument and 
practice prior to the actual removal. 

Pins with approximate measurements of 3, 4, and 5 cm. are the ones in common use in the 
United States, and all of these may be closed with these forceps. Smaller pins (2 cm.) may also 
be incompletely closed and removed; however, in this case the security of the point within the 
keeper is not possible, though the jaws of the grasping insert will cover them sufficiently to 
prevent withdrawal trauma. 
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With respect to length and weight, these forceps were designed in one weight and one length 
(48 cm.), since they are strong enough and still small enough to remove the largest pin through 
an endoscope of 4 mm. lumen, full or otherwise. For the endogastric work a length of 58 cm. 
may be desirable, though the problem of the endogastric open safety-pin can be solved more 
easily by other techniques. 

As can be seen from the illustrations, two methods of application are possible with the new 
forceps. One is by engagement of the pivot in the hole of the spring ring with gentle downward 
motion. This method gives an exceptionally secure grasp, with no possibility of creating leverages 
which could lose or permit the pin to spring out from the jaws on withdrawal. The pin is 
held firmly in the endoscopic @xis and will not slip out even when strong traction is applied. This 
method of application is possible only when the spring hole is present or visible. Some pins 
have a shield over the spring hole and cannot be thus engaged. 

When the above technique is not possible, the pin may be grasped by the second technique. 
It is only necessary to visualize both arms of the pin when the open jaws are placed over them 
with a slight downward motion. The only precaution to observe in this application is to see 
that the pivot is somewhere proximal to the cephalad portion of the spring ring hole and not 
beyond it. Centering of the pivot or its actual contact with the outside of the ring is not necessary, 
since this automatically occurs when the jaws begin to close. The pivot is so designed that it 
will not bind in the angles formed by the arms with the spring-hole wire. When closure begins, 
the pivot will automatically find its way to either one of these angles. When complete closure 
is accomplished, a small click will be heard, indicating that the point has snapped into the keeper. 
Removal at this point may be begun, but it is well to remember that too much traction will result 
in loss of the closed pin, since in this application it is not held very securely for axis traction 


The universal safety-pin-closing forceps, showing the component parts and the two methods 
of application. 


and the jaws may slip over the keeper. This disadvantage is inherent in this application as well 
as constantly present in other available forceps. It may be advantageous, after closure, to use 
a second forceps with a more appropriate tip for the actual removal.1 In the air passages no 
precautions are necessary, but in the esophagus it would be advantageous to work with the table 
head down so that loss into the stomach of the closed pin does not occur while the forceps are 
being changed. 

Either one of the above techniques may be used with fluoroscopic removal of open safety-pins 
while exercising the same precautions and principles of removal. 

The forceps described above possesses several distinct advantages in the removal of open 
safety-pins from the air and food passages when the open point is cephalad. Only one forceps 
serves for all common sizes of safety-pins. They will enter all endoscopes up to and including 
a 4 mm. lumen, full or otherwise. They permit two distinct applications: one with the pivot 
within the spring ring hole, which is the best and the most secure, and the other with the pivot 
outside the spring ring hole, when this is shielded by a metal cover or not visible. Closure is 
gradual and controlled with visibility of the “full view” type, since no proximal encumberances 
impede the field of vision. Finger fatigue is eliminated, since the pin is firmly and constantly 
held even when the hand is removed or changes positions. This constant grip makes it possible 
to change the position of the fingers and hand for gentle manipulation, such as disengagement 
of the point from the tissues after partial closure, etc. Such maneuverability is not possible with 
other types of closing principles, since release of the grasp immediately frees the pin from the 
jaws. Another useful feature is the ability to rotate the tip and the jaws to such positions as 
may be necessary for engagement of the pin in its actual presentation and still maintain the 
handle in the normal operating position. 
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Some objection may be raised to the apparent “slow-motion” mechanism inherent in this 
type of instrument. On the other hand, an open pin, especially in the esophagus, can inflict a 
rather serious laceration when it escapes from an insecure grasp, because of the powerful spring 
tension created by partial closure. With this instrument an insecure grasp becomes apparent 
long before the spring tension becomes too great, and better reapplication is in judicious order. 
On the other hand, with the scissors type of forceps full spring tension is created almost 
immediately and escape can cause severe damage. Because of its construction, this instrument 
almost forces upon the operator a sense of caution and delicacy of manipulation. 

These forceps are presently being manufactured by the George P. Pilling and Son Company, 
3451 Walnut St., Philadelphia, to whom I have given a working model of the instrument 
described. 
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INTRODUCTION 
HE ASCENDANCY of the acoustic 
physicists in the literature on the func- 
tional tests of hearing continues. We have 
tried to fit their ideas into office procedures 
within the facilities of the practicing otologist 
so far as we could. 

The problem of shortened bone conduction 
and its relation to the indications for fenes- 
tration seems difficult, as it can occur even 
in tubal cases, for instance, if the round win- 
dow is obstructed by secretion or the like. 


HEARING AIDS 


Guilford and Haug discuss the problem 
of the otologist and the hearing aid. The 
ideal candidate for a hearing aid is one with 
an average loss of 30 db. or more in the bet- 
ter ear, absence of recruitment and tolerance 
problems for amplification, and a noninfected 
external canal, middle ear, or mastoid proc- 
ess. He should have satisfactory discrimina- 
tion ability and be psychologically prepared 
to adjust to the associated early noise dis- 
comfort as well as the supposed stigma of 
wearing a-hearing aid. Above threshold 
measurements of both pure tone and speech 
are necessary to properly evaluate a patient’s 
ability to wear a hearing aid and determine 
the amount of benefit he can expect from its 
use. The factors to be considered are dis- 
crimination ability, presence of recruitment, 

and tolerance to loud sounds. 
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Two tests are done to determine the dis- 
crimination ability. The speech reception 
threshold test (SRT) measures the hearing 
loss for speech. This test can be adminis- 
tered in a quiet room through the earphones 
with the use of the Harvard Spondee records 
W-1 or W-2. The lowest level of intensity 
is determined at which the patient can cor- 
rectly identify 50% of the spondee words. 
The patient’s ability to understand the 
spoken word is measured by the discrimi- 
nation loss or PB Max test. The dis- 
crimination score is the maximum percent- 
age of one-syllable phonetically balanced 
words repeated correctly at the most com- 
fortable loudness level, which is usually 25 to 
30 db. above the speech reception threshold. 
This test can be made through any good 
record player as long as the intensity is com- 
fortably loud through the earphones. It can 
be administered in a quiet room with Har- 
vard PB record W-22. The discrimination 
score is a practical measure of the nerve 
function of the person tested. These tests 
can also be done with the live voice. 

Recruitment can be measured by noting 
the placement of most comfortable loudness 
and uncomfortable loudness curves in rela- 
tion to threshold curves for pure tones. 
Where there is convergence or a narrowed 
range, recruitment is present. This is a sim- 
ple technique requiring only a_ standard 
audiometer. Tolerance problems for ampli- 
fied sounds are often found in the presence 
of recruitment. 

For the hearing-aid evaluation these tests 
are repeated with the patient wearing the aid. 
Different aids or a master hearing aid are 
used which reproduce the chief characteris- 
tics of the major hearing-aid types. The 
important steps in hearing-aid rehabilitation 
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are, first, selecting the proper candidate, 
then, establishing optimum fitting charac- 
teristics, follow-up evaluation of newly pub- 
lished aids, and, finally, adjustment counsel- 
ing and auditory training. The writers figure 
that the average cost of hearing-aid wear, 
figuring the use of two instruments over a 
period of five years, is approximately $150.00 
a year. The hard of hearing are more open 
to exploitation by commercial interests than 
other groups of handicapped persons. This 
is due in part to the lack of proper profes- 
sional supervision in the fitting of the hear- 
ing aid. To improve this condition the 
otologist must realize the limitations of the 
hearing aid and prepare himself and his 
facilities for selecting the proper candidates. 

Koenig and Eichler? offer a new idea 
for a hearing aid for severe perception deaf- 
ness, namely, the construction of a hearing 
aid which transposes incoming speech to a 
lower octave with magnification; thus the 
unpleasant sound magnification of higher 
frequencies is overcome. They claim that a 
practical instrument of this type can be con- 
structed in pocket size. 


HEARING TESTS 


Hoople * discusses the evolution of mod- 
ern office hearing tests. He emphasizes the 
importance of speech audiometry. This is of 
great value in making accurate diagnoses in 
determining whether a patient can satisfac- 
torily wear a hearing aid and in testing for 
industry. Unfortunately, at present there are 
no standard recorded materials available for 
reporting percentage loss of hearing with 
speech audiometry. An attempt is being made 
to create tests which can be validated by 
other hearing examinations and known hear- 
ing experiences. It is estimated that it will 
be two years at least before such material 
can be properly assembled, recorded, and 
made available commercially. Speech audi- 
ometry is one of the significant methods of 
testing hearing, and indications are that it 
may soon become an integral part of all hear- 
ing evaluations. 

Santamarina * describes the routine he uses 
in his office to diagnose and properly evalu- 


ate auditory disorders in adults. The special 
techniques for the preschool child are not 
discussed in this paper. A complete descrip- 
tion of the various tests used is given. These 
include voice and tuning-fork tests, pure-tone 
and speech audiometry tests, and hearing-aid 
evaluation procedures. This is a very practi- 
cal paper and should be of extreme interest 
to the practicing otologist who is interested 
in doing thorough, satisfactory work in audi- 
ology in his office. 

Curry ° presents a step-by-step procedure 
for audiometer pure-tone air-conduction 
threshold determination. There are slight 
modifications to a report he made previously. 
These additions are, essentially, check the 
audiometer before testing, test the better 
hearing ear first if that information is avail- 
able, start the stimulus at a level of 60 db., 
vary the time variation of the stimulus pre- 
sented, have the patient touch the earphone 
on the ear when the stimulus is heard, keep 
the stimulus on for longer than a second, 
and, finally, keep the patient alert. These sim- 
ple practical points are made for the begin- 
ning testee. A reference to this article for 
those starting audiometry is suggested. 

Corso ® made a study on 90 normal volun- 
teer subjects to evaluate operating conditions 
of a Reger model of the Békésy audiometer. 
The purpose of this study was to determine 
the effects of testing time and signal attenua- 
tion rate on three criterion measurements: 
threshold value at 1000 cps, variability of 
response above and below mean threshold 
value, and threshold reliability of test-retest 
audiograms. He found that the testing time 
and attenuation rate have no effect on mean 
threshold at 1000 cps, the attenuation rate 
has a significant effect on threshold variabil- 
ity, and the attenuation rate has a significant 
effect on test-retest reliability. He concludes 
that the optimal performance on the Békésy 
audiometer is obtained by using an attenua- 
tion rate of 0.5 db. per second combined with 
a total testing time of 5, 10, or 20 minutes. 

Albrite and Glorig’ report the use of a 
modified soft plastic insert which is fitted 
into the hearing-aid receiver. This was devel- 
oped at the Audiology and Speech Correction 
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Center, Walter Reed Army Hospital. This 
tubeless soft insert replaces the previously 
used standard soft insert. It is more com- 
fortable, takes less time to make, and costs 
less money. 


Thompson * gives the results of a two-year 
demonstration of the hearing-conservation 
program in the Chicago public schools; 
36,692 school children were tested in 98 
Chicago public schools ; 2.8% showed a loss 
of 30 db. or more for two or more frequen- 
cies between 256 and 892 and were referred 
for otological examination. The hearing loss 
was confirmed in 84% of those referred. 
There was a slightly lower incidence of 
impaired hearing in the underprivileged as 
compared with that of children from better 
socioeconomic backgrounds. Another inter- 
esting fact is that children from all-white 
neighborhoods showed a consistently higher 
evidence of hearing impairments, nearly 
twice as high, than did children from Negro 
areas. The weakest link in the program was 
the small percentage of the children who 
received follow-up examinations. Only 32.5% 
went to a doctor or a clinic, and only one in 
four of these was taken to an otologist, more 
of them being taken to a pediatrician or a 
general practitioner. The problem of getting 
the hearing-impaired child to an otologist ap- 
pears to be one of education of the public. 
Analysis of the records to determine the 
results of medical treatment of the hearing 
showed no change in the majority of the chil- 
dren. Of those who showed improvement, 
37% had medical care, while 63% had no 
care, Periodic hearing tests are very impor- 
tant in discovering mild and, at times, severe 
hearing impairments not recognized by either 
the parent or teacher. Fifty-four per cent of 
the cases having a loss of 35 db. or more 
for the speech frequencies were not aware of 
this loss, nor were their parents suspicious of 
any hearing difficulty. It is for this group 
that the greatest benefit can be gained from a 
school examination program with periodic 
testing of the hearing of all school children. 


Wolferman ° reports a case of congenital 
auditory aphasia in a 44-year-old child. 
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A diagnosis was made with the use of the 
psychogalvanic skin resistance test. Three 
causes of delayed speech have to be excluded 
before a diagnosis of congenital auditory 
aphasia can be made. These are mental 
retardation, hearing disabilities, and func- 
tional disturbances resulting from fear reac- 
tions or other emotional factors. Congenital 
auditory aphasia is much more frequent than 
is generally thought. About 70 cases have 
been reported in the literature, most of them 
before the use of psychogalvanic skin resist- 
ance tests. This test should be employed 
freely in young children with hearing and 
speech difficulties. It is especially dangerous 
to label a child mentally defective because he 
cannot talk or understand language and 
equally dangerous to consider these children 
as hopelessly deaf. : 

Heller and Ludenberg *° report five cases 
of sudden perceptive deafness. All occurred 
in adult patients. Four developed bilateral 
deafness, which apparently is irreversible. 
One developed monaural deafness, which im- 
proved spontaneously. No etiological factors 
have been identified. Several possible mecha- 
nisms are offered as a possible hypothesis. 
These are blood sludging, a virus which has 
an affinity for neural tissue, and allergy. 

Most workers with the hard of hearing 
have observed wide differences in lipreading 
ability. This ability does not appear to be 
closely correlated with general intelligence 
or the amount of lipreading instruction. 
Keaster “ has outlined a study which will 
attempt to correlate such ability with specific 
psychological aptitudes and with projective 
tests of personality to get more information 
as to how to make lipreading instruction 
more effective for those people who have dif- 
ficulty learning the art. 

Adler ** discovered a new middle-ear phe- 
nomenon consisting of noises emanating from 
the middle ear which are actuated by pressure 
waves from a Siegel otoscope. Certain types 
of noises are heard in all normal ears. By 
using special equipment he was able to record 
these noises. This may serve as a new method 
for the clinical examination of hidden middle- 
ear changes. 


Maffei ** investigated the effect of tobacco 
upon the ear. After a rapid survey of the 
general effects of tobacco upon the human 
system, the author outlines his own investi- 
gations with respect to the auditory results 
of smoking. Four groups of patients were 
studied: 15 cases of alcoholic-nicotine 
amblyopia referred from the ophthalmology 
department, 7 ambulatory patients with dif- 
ferent grades of cochleovestibular disturb- 
ances ef a type resulting from tobacco, 
3 normal persons from a general medical 
standpoint but with vestibular disturbances 
of a type caused by tobacco, and 3 patients 
with signs of nicotine intoxication referred 
from other departments for cochlear and 
vestibular disturbances. Audiometric study 
revealed in all cases a typical perceptive 
hearing impairment. In most instances there 
was a positive recruitment sign indicative of 
a neuroepithelial lesion, and the majority of 
cases in this group also showed vestibular 
abnormalities. In cases which were consid- 
ered to be of a central character, a toxic 
neuritis was diagnosed. A number of the 
milder cases were reversible, and those sug- 
gested a vascular origin. A test for differen- 
tiating between reversible peripheral and 
irreversible central lesions was used. After 
the patient abstained for 12 hours an audio- 
gram was made and then the patient smoked 
two cigarettes. If the second audiogram 
showed an increased hearing loss, a periph- 
eral lesion was diagnosed. 

Maspétiol ** contributes a discussion of the 
relationship between lowering of the thresh- 
old of discomfort and other alterations in 
suprathreshold hearing, notably recruitment 
and lowering of the difference limen. He 
considers that the threshold of discomfort is 
shown properly only by the psychogalvanic 
reflex; repeated tests will cause the disap- 
pearance of this reflex, but it will reappear 
at the same intensity level after a rest period. 
This level (SAI) is to be distinguished from 
the threshold of pain (SAD), which can be 
obtained by questioning the patient, there 
being a variable difference of 10-20 db. be- 
tween the two thresholds. His investigations 
indicate that the commonly accepted view 
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that alterations of suprathreshold hearing are 
present in cochlear deafness and absent in 
retrolabyrinthine deafness is subject to some 
modification. First of all, they can be found 
as an isolated phenomenon without lowering 
of the audiometric curve. Second, while very 
frequent in cochlear deafness, they are not a 
constant accompaniment; lowering of the 
threshold of discomfort or of pain or even 
absence of recruitment does not preclude 
a cochlear origin for a given deafness. On 
the other hand, some types of conduction 
deafness, especially certain tubal catarrhal 
affections, will show these alterations of 
suprathreshold hearing. He also finds that 
meningitis and arachnoiditis may give rise to 
either a cochlear or a neuritic type of deaf- 
ness; in children, at least, those without 
lowering of the threshold of discomfort have 
neuritic deafness, which never regresses, 
while those who indicate a lowering of this 
threshold have cochlear deafness, which may 
regress. He believes that while all three of the 
tests mentioned generally indicate a cochlear 
deafness when present they must be inter- 
preted in a critical spirit to be of value. 


Perdoncini ** calls attention to a fact noted 
by many otologists, namely, persons demon- 
strating the same audiometric curves may 
present sharp differences in their ability to 
hear speech. He quotes Lempert to the effect 
that “it is difficult to understand how an 
ear with a 60 db. loss of air conduction 
can understand speech better than one whose 
loss equals only 35-40 db.” The author 
believes that cases of this type demonstrate 
the insufficiency of the two parameters used 
in pure-tone audiometry, i. e., frequency and 
intensity. Vocal audiometry, while valuable, 
is still not an exact measure because of the 
factors of education and psychology which 
influence the test. The author believes that 
a third parameter, duration of the sound, 
which he likens to the rate of flow in meas- 
uring electric power, should be considered 
in hearing tests. This is based on the fact 
that speech consists of a series of sounds of 
short duration lasting from a few millisec- 
onds for vowels to 10-50 milliseconds for 
consonants. For this purpose an apparatus 
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which could produce sounds of varying short 
durations in the usual frequencies was’ de- 
vised and used for constructing audiograms. 
These were made using sounds of 15 milli- 
seconds and employing trained observers. 
Their findings indicated that when the usual 
audiograms and the one with sounds of 
short duration are not parallel intelligibility 
for speech is affected. 


Alagna and Berlendis ** summarize the 
extensive literature on auditory fatigue and 
discuss their own clinical experiments in this 
field. They used 60 patients equally divided 
between normal, conduction deafness, and 
perception deafness cases. These were ex- 
posed, after the usual audiometric examina- 
tion, in a sound-proof room to stimuli of 
50 db. over threshold in the frequencies of 
512, 1024, 2048, and 4096 kilocycles, lasting 
for five minutes. After another five minutes 
new audiograms were made. They found that 
in normal patients and those with conduction 
deafness threshold elevations after these 
stimuli were very low, while they reached 
20-25 db. in patients with nerve deafness. 


Manfredi ** describes a new technique for 
measuring recruitment by means of the bin- 
aural loudness test. This involves the use 
of a single telephone receiver from which lead 
two rubber tubes with ear pieces to fit each 
ear. The apparatus is enclosed in a box and 
is so arranged that special valves can be 
opened and closed to allow for simultaneous 
or alternate exposures to different sounds. 
The author claims that the use of this device, 
which can be adapted to any standard audi- 
ometer, makes for easier and more accurate 
use of the binaural loudness balance test. 


Parisse ** undertakes to establish the audi- 
ometric value of tuning forks. Thirty pa- 
tients with defective hearing were studied 
with both tuning forks and the audiometer. 
Frequencies of 256, 512, 1024, 2048, and 
4096 were used and duration of hearing in 
seconds was noted for both air and bone con- 
duction. A diagram was constructed in 
which on the ordinate the decibels were 
represented and on the abscissa the seconds 
of hearing for each frequency (in 5 db. steps 


618 


A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


and five second steps except for 4096, which 
was in one second steps on account of the 
short period of vibration of the tuning fork). 
For the tuning-fork examination the phy- 


sician’s hearing, which had previously been . 


tested by the audiometer, was used as a cri- 
terion for the difference between the duration 
in seconds for each tuning fork heard by the 
patient. A stream of air was found effective 
for bone-conduction tests in perception deaf- 
ness cases, but in conduction deafneSs when 
the difference exceeded 40 db. a shadow 
curve was obtained in all instances regardless 
of the method of excluding the opposite ear. 
In correlating the points obtained on the dia- 
gram mentioned above it was evident that an 
average curve (of correspondence between 
tuning-fork results and the audiometric re- 
sults) could be drawn. This could be accom- 
plished for practical purposes by simply 
drawing the curve manually. For scientific 
purposes using higher mathematics, Parisse 
made precise calculations to establish a ratio 
for the rate of decrement in decibels for each 
fork. These calculations are given in con- 
siderable detail in the article. He states that 
a reliable audiogram can be constructed for 
either air or bone conduction from tuning 
forks by a relatively simple calculation. The 
average error does not exceed 5 db. Even a 
relationship between the results of tuning- 
fork tests and expected ability to hear speech 
can be estimated, but, of course, this does 
not take into effect the discrimination factor. 
Parisse suggests that a series of tuning forks 
could be manufactured in such a way that the 
value in decibels of each second of decrement 
would remain constant and that this would 
make for simple and accurate audiograms. 


Secretan '* observes that while hearing 
tests have generally gained in precision bone- 
conduction tests, which should be very impor- 
tant from a diagnostic standpoint, they still 
offer problems which are far from being 
solved. Much more than the results of aid- 
conduction tests, the results of bone-conduc- 
tion examination depend on technical con- 
siderations involving the force with which 
the bone oscillator is applied and where it is 
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placed ; the personality of the examiner also 
plays a much greater role than in the exami- 
nation of air conduction. Above all, the 
masking problem offers great difficulties, 
especially in asymmetric cases. In some 
cases of conduction deafness correct mask- 
ing is impossible, as the intensity required 
would exert a masking effect upon the ear 
being examined. Illustrative audiograms are 
included. 

Pestalozza *° discusses auditory adaptation 
to strong sound stimuli and its practical 
application as a means of differentiating be- 
tween different forms of deafness. There is a 
rapid survey of the physiology of auditory 
fatigue and adaptation and the difference be- 
tween the two phenomena. The author fol- 
lows the ideas and technique of Hood, who 
distinguished between poststimulatory fa- 
tigue, in which the threshold is determined 
before and after a stimulus of 90 db. or over 
to one ear, and perstimulatory fatigue, in 
which two audiometers are used: one applies 
a constant sound at a given intensity above 
threshold to one ear, while the other is used 
by the subject (employing an automatic re- 
corder) to match the loudness of the sound 
in the first ear. Poststimulatory fatigue is not 
only a variable corresponding to the inten- 
sity and the frequency of the test stimulus but 
also differs considerably with different per- 
sons. In performing the perstimulatory test 
the author found, as Hood did, that after 
applying the stimulus for a given time 
(usually three minutes), stopping, and then 
reapplying a variable tone to the same ear 
a weaker stimulus than the initial one is 
required to match the original loudness in 
the other ear; this fatigue is subject to 
fairly uniform behavior in terms of duration, 
strength, initial constant stimulus, and fre- 
quency when applied to normal persons. The 
maximum reduction for normal persons and 
those with conduction deafness under these 
circumstances is never higher than 30% ; the 
same rate shows a marked increase some- 
times, reaching 100% in cochlear deafness, 
whereas retrocochlear deafness appears to 
behave like conduction deafness. 
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Michel and Claudine Portmann** give 
their experience with auditory tests employed 
in the examination of 500 children between 
the ages of 15 months and 8 years. These 
tests are listed as (a) tonal, such as ordinary 
audiometry, ‘‘peep-show” technique, psycho- 
galvanic testing, and the sound of bells 
transmitted through a loudspeaker, and 
(b) vocal, including the presentation of 
phrases, intelligibility curve obtained through 
image tests, and reaction to names. Their 
conclusion is that a children’s audiologist 
ought to possess room and equipment allow- 


. ing for the performance of the greatest vari- 


ety of tests, as several! different kinds of 
tests are necessary to obtain a valid result 
even with children of normal intelligence, 
whatever the age. They found the greatest 
difficulty ‘in subnormal children, in whom 
responses (even with the psychogalvanic 
test) may be small or nonexistent with any 
test, as well as in children with retarded 
speech. A sound-proof room is essential to 
obtain a true curve in the backward child 
without hearing loss, thus allowing for 
differentiation from the subnormal and 
speech-retarded children with auditory im- 
pairment. 


Russbach *? comments on some of the dif- 
ficulties of bone-conduction tests. After a 
short discussion of the conventional concepts 
involving-abnormalities indicated by air- and 
bone-conduction methods of studying hear- 
ing, the author presents three illustrative 
cases in which bone conduction failed to 
agree with accepted ideas. In mentioning the 
difficulties involved during the latter tests, 
Russbach quotes Békésy to the effect that 
bone conduction results from several mecha- 
nisms. In clinical tests the vibrations of the 
mandible play a role, while cranial bone con- 
duction has a double mechanism involving 
displacement of the cochlear fluid by the 
vibrations of the ossicles as well as from the 
vibrations of the bony labyrinthine cap- 
sule; there is also a direct effect upon the 
labyrinth. 

Hedgecock ** describes the several charac- 
teristics of audition thought to be indicative 
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of recruitment and reviews the procedures 
employed in measuring these characteristics. 
He describes recruitment as a condition in 
which certain defective ears are more sensi- 
tive to changes of sound than are normal 
ears. It manifests itself in at least two ways: 
One is the sudden detection and distinct 
awareness of the threshold of sound in an ear 
with recruitment as compared with a gradual 
and uncertain onset of threshold in a normal 
ear. The other manifestation is that at suc- 
ceeding levels above threshold the difference 
in loudness for a tone of given intensity 


between an ear with recruitment and a nor- ” 


mal ear tends to diminish and disappear. The 
detection and measurement of recruitment 
has been used by otologists as an aid in diag- 
nosing the types of deafness encountered, in 
testing the effectiveness of treatment, and in 
evaluating and selecting hearing aids. The 
tests that are advocated for the measurement 
of auditory recruitment may be grouped into 
four general types: (1) tests that compare 
and match the loudness of sounds, (2) tests 
of the difference limen for intensity, (3) 
tests of auditory fatigue and masking, (4) 
tests of speech reception and discrimination. 
Certain tests are more useful for some condi- 
tions, while another test may reveal more 
under different circumstances. While these 
tests are capable of determining with reason- 
able accuracy the relative sensitivity and 
loudness function of a given ear as compared 
with that of normal ears, much remains for 
the complete understanding of the underly- 
ing organic basis and of the entire clinical 
significance of auditory recruitment. 


Harbert and Sataloff ** discuss the clinical 
applications of recruitment and masking. An 
ear that recruits sound generally presents 
some of these symptoms: Sound distortion 
is probably hollow or fuzzy. Diplacusis may 
be present. Loud noises may produce dis- 
comfort, implying a lowered threshold of dis- 
comfort. The recruiting ear usually shows 
sharper and more definite audiometric end- 
points. Variable hearing occurs specifically 
in labyrinthosis, unlike the subjective daily 
variations found in conductive and functional 
hearing losses. 
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The alternate loudness balance test is a 
practical method to determine recruitment. 
A recruiting ear indicates a lesion in the 
organ of Corti. It is not present in a lesion 
restricted to the neural pathway. If both 
lesions are present recruitment will probably 
be present if the proportion of hair-cell dam- 
age is greater than that of nerve-fiber involve- 
ment. If the reverse is true, then recruitment 
may not be present. Recruitment is not 
present in conductive losses, acoustic neu- 
romas, and psychogenic hearing losses. It is 
generally not present in presbyacusis. It is 
present in Méniére’s syndrome and _ post- 
fenestration labyrinthosis until the hearing 
markedly improves or the pathology suf- 
ficiently extends into the neural pathways. 
Recruitment can be established by tests sim- 
ple enough to be performed in an otologist’s 
office and should be used routinely in patients 
with perceptive hearing loss. Its presence or 
absence in a patient whose clinical picture is 
otherwise inconclusive may help localize the 
predominant site of the pathology. 

Masking of the better ear should be used 
for speech as well as pure-tone audiometry 
when there is a difference of 40 to 50 db. 
between the two ears. Eightly decibels is 
the maximum intensity of masking that can 
be used in the opposite ear without stimulat- 
ing the tested ear, because 50 to 60 db. does 
not cross over, due to the attenuation across 
the head, and the first 30 db. that do are 
ineffective for masking. That is also the 
maximum level that most patients will toler- 
ate comfortably. One obtains the degree of 
hearing loss measureable by masking the 
opposite ear by assessing the total perceptive 
loss of the masked ear and adding the attenu- 
ation across the head. In air-conduction 
measurements the attenuation across the head 
is about 60 db., and in bone-conduction 
measurements the attenuation is only a few 
decibels. The perceptive loss is assessed on 
the basis of residual bone conduction in the 
masked ear under conditions of masking. 

Hood ** stresses the importance of the 
physiological principles underlying the phe- 
nomena of adaptation both in the design of 
all audiometric tests of cochlear function and 
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in the interpretation of the results. The basic 
principle of the test involves sustained stimu- 
lation, which is unlikely to bring in.to play 
the pathological adaptation of the sustained 
response which involves the elimination or 
even reversal of recruitment. The test is 
performed by first obtaining the threshold 
of hearing in the conventional manner with 
an interrupted tone. After this is determined 
the intensity of the tone is raised by 5 db. 
and applied continuously, the subject stating 
when it can no longer be heard. In the nor- 
mal subject or one with conductive deafness 
the tonal sensation will persist indefinitely. 
In those with end-organ disease the sensa- 
tion of tone disappears completely after five 
or six seconds. After a rest period of one 
minute or more the procedure is repeated, 
with the intensity of the tone raised succes- 
sively by 5 db. at each test. With higher 
tonal intensities the persistence of sensation 
becomes progressively longer until eventu- 
ally an intensity is reached which evokes a 
sensation of tone indefinitely. This final 
intensity is 25 to 30 db. above the threshold 
intensity, and this is the measure of the mag- 
nitude of the loss of sensitivity due to patho- 
logical adaptation. A test can also be done 
by first determining the threshold with the 
use of a pure-tone audiometer which has a 
tone interrupter switch with a build-up of 
*the order of 30 milliseconds. The threshold 
is determined by increasing the intensity of 
the bone from a sublimal level at a rate of 
2 db. per second and noting the intensity 
when the tone is first heard. When this 
threshold level is compared with the continu- 
ous tone threshold level there is very little 
difference, 2 to 3 db., in normal subjects or 
those with conductive deafness. However, in 
subjects with end-organ disease, Méniére’s, 
the differences are very striking and consid- 
erably greater. These tests enable one to 
effect the important clinical diagnosis of 
deafness due to disease of the cochlear end- 


organs. 

Palva ** reviews the papers on perstimula- 
tory adaptation and some factors affecting 
binaural simultaneous loudness balance judg- 
ment. A group of normal subjects tested for 
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adaptation loss showed an average of less 
than 10 db. loudness level loss measured 
after three minutes of continuous stimulation. 
The adaptation loss was comparable to nor- 
mal values in 18 cases of conductive deaf- 
ness and in nine ears with nonrecruiting per- 
ceptive deafness. In 51 ears having recruiting 
perceptive deafness an abnormally large 
adaptation loss, 30 db. or more, was found 
in 14%. Abnormal loudness adaptation does 
not appear to be related to poor speech dis- 
crimination, and its occurrence is not so fre- 
quent as assumed earlier. When it does occur, 
it seems to be associated with recruiting per- 
ceptive deafness. 

Walsh and Goodman * report four cases 
with central lesions demonstrating findings 
of very poor discrimination scores with rela- 
tively moderate threshold losses for pure 
tones. They feel that the relation between 
threshold loss and discrimination for speech 
does not differentiate between auditory 
lesions in the cochlea and those central to the 
cochlea. Their observations dictate consider- 
able caution in interpreting very poor dis- 
crimination for speech associated with mod- 
erate threshold loss as being unrelated to 
central auditory lesions. This relationship 
also does not necessarily predict the presence 
of recruitment. Recruitment is characteristi- 
cally absent in central lesions and remains 
as the only auditory sign which differentiates 
between cochlear and retrocochlear lesions. 

Harris and associates ** discuss the rela- 
tionship of recruitment, pitch tests, and 
speech-tone discrepancies. This is an attempt 
to explain the real discrepancy exhibited by 
some people between hearing for speech and 
for pure tones. They find there is no simple 
existing relationship of loudness perception, 
pitch discrimination, and speech-tone dis- 
crepancies. These investigators propose some 
type of formula which might be of value in 
correlating these variables. Further research 
should be along these lines. It appears that 
the interrelationships rather than isolated 
variables will prove of theoretical and practi- 
cal importance. 

Kos *° emphasizes the importance of audi- 
tory symptoms and findings associated with 
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dizziness. Auditory impairment and some of 
the peculiarities associated with it, such as 
recruitment and threshold fatigue, are often 
helpful in making a diagnosis. The hearing 
loss of Méniére’s disease is the inner-ear 
type, usually unilateral, involving early prin- 
cipally the low tones. There is a fluctuation 
of hearing acuity during its initial phases. 
Recruitment is present and severer for the 
higher frequencies than for the low. In laby- 
rinthine ischemia the hearing loss is the 
high-frequency inner-ear type with or with- 
out recruitment. It is usually bilateral. The 
hearing loss in labyrinthine apoplexy is usu- 
ally unilateral and quite severe, when meas- 
urable recruitment may not be present. In 
the acoustic neuroma and central lesions evi- 
dences of threshold fatigue may be present. 
The hearing-loss pattern is not characteristic, 
usually showing a non-middle-ear type of 
impairment with no recruitment. Speech 
discrimination tests reveal very poor appreci- 
ation responses. The auditory function is fre- 
quently a very important clue to the defini- 
tion of dizziness. 

Goodhill *° has employed surgical audiom- 
etry in stapedolysis, to detect threshold shifts 
following manipulation of the incudostapedial 
mass. The test is made at four specific steps 
in the surgical procedure. A routine thresh- 
old sweep for four frequencies is made at 500, 
- 1000, 2000, and 4000 cycles. A sterile sheet 
is placed over the operative field and the 
receiver held over the ear by the surgeon or 
scrub nurse with a sterile towel. The patient 
uses a push button for response signaling. 
The first-step test is made after the flap has 
been raised and the drum enucleated from the 
tympanic sulcus and then replaced to the 
original position. The second test is made 
immediately after the first test by simply 
reopening the middle ear by rolling the annu- 
lar flap and posterior half of the tympanic 
membrane back over the anterior half. The 
third-step test is made upon completion of the 
lysis maneuver through the incudostapedial 
mass. This may involve several maneuvers, 
and the test is done when the surgeon feels 
that sufficient motion has been produced to 
expect some change. A threshold shift of at 
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least 15 db. is usually considered significant. 
However, a shift of 20 to 25 db. is more com- 
monly encountered in successful stapedolysis 
maneuvers. Step 4 is performed when the 
drum and auricular flap are replaced, as in 
Step 1, and a comparison is made between 
the two. In the most successful stapedolysis 
cases a threshold shift of 25 to 35 db. will be 
seen in at least two of the three lower fre- 
quencies. These findings, however, will be 
different when postoperative tests are made 
following healing and disappearance of edema. 
There will usually be an improvement of 10 
to 20 db. in the speech range. These thresh- 
old determinations are relative and are made 
for comparative purposes only. These tests 
have shown interesting things. There is a 
threshold shift and hearing improvement at 
4000 cycles of 10 to 25 db. in the majority of 
cases when the middle ear is opened. This 
disappears after successful stapedolysis. The 
lower three frequencies may change very 
slightly or drop 10 to 15 db. in Step 2. A 
drop of blood in the round-window niche may 
produce a phase shift change, temporarily 
lowering the hearing. These tests give a 
reliable method for determining threshold 
shifts to indicate progress in the surgical 
manipulation and effective performance of 
stapedial mobilization surgery. 

Correct writing of the audiogram in abso- 
lute threshold values instead of drawing the 
usual hearing-loss curves simplifies masking 
problems and makes possible the comparison 
of the calibrated masking noise intensity 
with the intensity of the test sound.** Over- 
hearing by bone conduction attenuates the 
sound energy by 10 to 20 db. Bone- 
conduction overhearing of low frequencies is 
increased by covering the ear with the normal 
earphone and exists also during use of the 
air-conduction telephone at intensities of 
60 db. and more above threshold. 

In perception deafness the intensity of 
masking noises for bone-conduction tests is 
the same or slightly louder than air-conduc- 
tion threshold of the poorer ear. In conduc- 
tion deafness it is more complicated. It is 
advisable to begin testing without masking ; 
the ear with better bone conduction is then 
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masked. Masking intensity depends on air- 
conduction curves of the better ear and bone- 
conduction curve of the poorer ear (under 
test). Each case needs careful individual 
analysis to avoid overmasking: by stimulating 
the ear under test by too intense masking of 
the nonexamined ear. 

A speech reception threshold test for chil- 
dren is presented by Siegenthaler, Pearson, 
and Lesak.** After a child is taught to recog- 
nize by name illustrations of common objects, 
such as bread, bear, show, car, chair, etc., 
these words are repeated in measured inten- 
sity by a loudspeaker and the child points 
to the object named, thus indicating at what 
intensity he understood the word. The 
authors have succeeded with this test with 
4-year olds. They claim this test meets the 
criteria of an acceptable speech threshold for 
children and has a high correlation with 
pure-tone average hearing loss for a group of 
children. 

Luescher and Koenig ** suggest that while 
accurate bone-conduction tests of each ear 
with exclusion of the other by noise are diffi- 
cult in audiometric testing they are, never- 
theless, superior to tuning-fork tests for this 
purpose (with a properly constituted audi- 
ometer). One of their illustrations shows 
the bone “knocker” applied on the forehead ; 
this, together with the two ear pieces and the 
spring holding them, is held in place by a 
wide rubber band, which is worn around the 
head. If one has not the proper facilities for 
this, one must revert to using tuning forks, 
but they look upon this practice as retro- 
gressive. 

Dealing with “heats,” Matzker ** states 
that two sounds of different frequencies 
heard at the same time produce the phenome- 
non of “beats.” If they have the same inten- 
sity, the sound seems completely interrupted 
at regular intervals. Beats are observed only 
when both sounds are heard in one ear. Cali- 
bration of forks and audiometers is never 
mathematically exact, so beats are produced 
between audiometer tone and the correspond- 
ing tone of the fork. As the fork attenuates 
there will be a moment when “knocks” are 
heard. At this moment the real difference in 


intensity corresponds to the loss of energy 
through (or around) the skull. This is inde- 
pendent of the frequency and general inten- 
sity of the sound. For bone conduction the 
loss is between 15 and 20 db., generally 
20 db. For air conduction the loss is about 
60 db. 

Harris and Myers * state that variation 
of the absolute threshold over a five- to 
seven-minute period is slightly less than 1 db. 
For periods of hours to days to weeks stand- 
ard variations are 1.17 to 2.96 db. Threshold 
variation is independent of air vs. bone con- 
duction; 8192 cps was most influenced by 
lapse of time. 

Schroeder ** states that 300 diabetics audi- 
ometrically examined showed no disturbance 
of hearing attributable to the diabetes. 

Gisselsson and Richter ** experimented on 
animals by closing the round window with 
tooth cement and then measured the cochlear 
potentials, which were found to be reduced in 
amplitude. 

Meurman and Meurman * ask if the semi- 
circular canals play a part in directional hear- 
ing. Patients were tested in a sound-proof 
room with a loudspeaker. Each was placed 
with the head in four different planes in rela- 
tion to the loudspeaker. Normal persons 
and unilaterally and bilaterally fenestrated 
patients were tested. The conclusion was that 
the ampullar end-organs probably played a 
part in directional hearing. 

Jacho * states that the greater loss of hear- 
ing is contralateral to the cerebral lesion, the 
audiogram is characteristically parabola- 
shaped, and hearing fatigue is easily induced. 
There is an increase in the intensity limen 
difference, 

The measurement of impedance may be 
used as an objective determination of hear- 
ing by use of an instrument and method 
described by Thomsen.*® This is really an 
article for the acoustic physicist but is men- 
tioned here for the information of the prac- 
ticing otologist who may be interested in 
reading it in full. 

An evaluation based on the social condi- 
tion of hearing in 5000 persons was under- 
taken by Bentzen and Jelnes.** Beasley’s 
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method of investigation was used, and by 
interviewing the patients in three hospitals in 
one county the social history of each inform- 
ant and members of his family was obtained. 
The authors believe it is a representative 
cross section of the community ; 1569 persons 
were interviewed regarding the 5000. Indi- 
cations were that 407 people were suffering 
from impaired hearing at some time. 

Palvo and Ojala,*® of Turku, Finland, 
made an investigation of bone conduction in 
middle-ear pathology of various types. Refer- 
ence measurements were made in 18 normal 
ears, and bone-conduction thresholds were 
ascertained in a series of 42 ears with catar- 
rhal or purulent otitis media, before and after 
myringotomy and aspiration, and after heal- 
ing. The majority of the cases showed nor- 
mal bone-conduction values throughout the 
tests, while in the minority the initially 
lowered bone conduction improved with 
healing. The absence of recruitment suggests 
that even a temporary toxic inner-ear lesion 
is not probable. The amount of fluid aspirated 
from the tympanic cavities was not related 
to the changes in bone-conduction thresholds. 
It is concluded that in certain cases of con- 
ductive deafness, and especially in adhesive 
otitis, the lowered bone-conduction values do 
not necessarily indicate true perceptive deaf- 
ness but are due to impaired mobility at the 
oval and round windows. 

The tests were made in an acoustically 
treated double-walled room, and air receivers 
were held on the ears in all tests to obviate 
so far as possible such extraneous noise as 
might be present. In addition, the subjects 
all had conduction deafness to begin with. 

Meurman,** of Helsinki, Finland, contrib- 
uted an important observation useful in the 
diagnosis of neural deafness. He reports the 
results in 52 normal ears; 21 patients with 
conduction deafness, of whom 18 had oto- 
sclerosis ; 19 patients with Méniére’s disease ; 
19 young persons with neural deafness, and 
28 old people with neural deafness. His con- 
clusion is that in neural deafness, including 
Méniére’s disease, the difference limen of 
frequency increases as the tones go higher, 
being especially: marked at 2000 cps and 
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above. An important finding was that in 
otosclerosis with shortened bone conduction 
this did not occur. In the difference limen of 
intensity, on the other hand, the figures 
diminish in lesions of Corti’s organ as the 
cycles per second increase. In many of the 
cases of Méniére’s disease. the decrease in 
difference limen of intensity did not appear 
till 500 or 100 cps, while the difference limen 
of frequency showed a rise as early as 125 
and 250 cps. 

In an article too long and intricate for 
abstracting that Roesler and Lundberg “ 
presented before the German Otolaryngo- 
logical Congress, the authors cover, among 
other items, the following tests: voice index ; 
monaural and binaural loudness balance; 
intensity limen difference; frequency limen 
difference ; masking with pure tones and with 
noise; adaptation test with short and long 
(fatigue) stimuli; diplacusis ; localization of 
sound ; determination of shortest sound rec- 
ognition; measurement of acoustic imped- 
ance ; examination of cochleociliary reflexes ; 
speech audiometry possibilities. 

These examinations are useful in the diag- 
nosis of angle tumors and Méniére’s disease ; 
prognosis in otosclerosis; fitting of hearing 
aids ; auditory training in children with im- 
paired hearing ; recruitment investigations in 
traumatic deafness. 

In an 81-page supplement to the Acta oto- 
laryngologica, Bengt Barr*® deals with 
“Pure Tone Audiometry for Pre-School 
Children.” He states that pure-tone audiom- 
etry could be carried out in about three- 
fourths of the children between the ages of 
4 and 6. In children under 4 years the 
examinations were not successful. In many 
cases it had a definite value in diagnosis. In 
children with no response to sound it gave 
no further information than was obtained in 
the preliminary hearing examination. 

Play audiometry, a combination of pure- 
tone audiometry and Ewing’s so-called toy 
test, is preferred by the author to the psycho- 
galvanic skin reaction. Both require that the 
child possess a certain degree of mental 
development, although the psychogalvanic 
skin reaction may be useful in those at a 
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younger age. However, it is unpleasant and 
requires more time and personnel. The 
author reserves it for cases where play audi- 
ometry has failed or, because of the child’s 
age, may be expected to fail. The article is 
well documented. 


In a paper read before the 12th Nordic 
Otolaryngological Congress, Palva,** of 
Turku, Finland, deals with masking in audi- 
ometry. He states that the ordinary audio- 
metric masking noise consisting of one basic 
frequency with a great number of overtones 
does not give satisfactory results; the inter- 
action between the test tone and the masking 
note may result in a large dispersion of the 
masked thresholds. The attenuation across 
the head for air-conducted sounds in mon- 
aurally deaf persons is shown to be 50-55 db. 
with average-size receivers covering both 
ears and about 60 db. if the opposite ear is 
kept open. The tones are transmitted via 
bone conduction to the opposite ear. White 
noise is suggested for general use in masking 
because of its efficiency and predictability. 
Practical examples are given. 


A contribution to the study of cross hear- 
ing, or hearing over, is made by Langen- 
beck.** Cross hearing occurs when the acous- 
tic insulation between the ears is incomplete. 
The study was made by a special masking 
method. The results depend on the coupling 
between the earphone and the ear. Accurate 
masking of the better ear is discussed. 


The accuracy of continuous audiometry as 
compared with that of octave audiometry 
is discussed by van der Waal and van 
Dishoeck.*® Under favorable conditions, with 
an experienced operator, the average error 
in continuous audiometry is less than in 
octave audiometry. In addition, continuous 
audiometry provides more exact information 
of the total pattern of hearing loss. 


ACOUSTIC TRAUMA 


Glorig and Wheeler * present briefly the 
psychophysics of the ear in relation to noise. 
They define noise as an unwanted sound 
which should always be measured in two 
dimensions, intensity level and frequency. 


The hearing loss produced by noise is an 
irreversible nerve-type loss. The only infor- 
mation available on the subject of noise- 
induced hearing loss is found in the reports 
of interested physicians. The physician is 
the final authority on these questions. His 
clinical experience and judgment are ex- 
tremely important. He must know the facts 
about industrial noise exposure. When in- 
volved at the medicolegal level, he must know 
the amount, type, characteristics, and the 
duration of the noise the patient has been 
exposed to. Hearing conservation should be 
the guiding principle of the industrial phy- 
sician, hygienist, and safety engineer. Ade- 
quate equipment is available now for measur- 
ing hearing and noise and should be utilized 
in this program. Very able and active com- 
mittees have been organized by the various 
societies and the armed forces to study these 
respective problems. 

McLaurin *° stresses the need for the 
otologist to concern himself with the medico- 
legal implications of loss of hearing from 
industrial noise. This problem is a major 
economic and legal one. An appalling fact 
is that hundreds of thousands of employees 
who work in a noisy environment and may 
have suffered loss of hearing as a result do 
not have any audiometric hearing tests. 
Diagnosis is by audiometry. The otologist 
should be certain of the exact calibration of 
his audiometer at the time the test is done, 
and he must be able to defend his findings 
when called upon to do so. The evaluation of 
the results has been unsatisfactory. The 
formula recommended by the Committee on 
Physical Medicine of the American Medical 
Association is open to several criticisms. It 
does not take into account the social loss. 
The rapid calculator devised by Kinney,™ 
derived from the tables recommended by the 
A. M. A., is the simplest and fastest method 
presently available. Preventive measures 
include changes in plant construction, proper 
treatment of machinery, personal protection 
of the worker by wearing ear plugs, etc., 
and audiometric testing of all new employees. 
These employees should have repeated audio- 
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grams at regular intervals as long as they 
work in a traumatic environment. Therapy 
is entirely rehabilitative, since the resulting 
nerve damage is irreversible. 

Sataloff ** discusses the problem of occu- 
pational hearing loss. He describes and illus- 
trates various types of this condition. An 
interesting point demonstrated is the loss of 
hearing produced by some industrial noises 
which may produce severe temporary hearing 
loss in the lower frequencies below 4000 cps 
without showing any significant loss in the 
higher frequencies. This type is important 
because it selectively involves the frequency 
range for hearing speech. The usual occu- 
pational deafness produces the difficulty in 
understanding speech rather than hearing it. 
This is due to the difficulty in discriminating 
consonants because of the high-tone loss. 
This should be specifically looked for, especi- 
ally in evaluating a handicap resulting from 
such a loss. The social, psychological, and 
vocational repercussions frequently resulting 
from occupational deafness should also be 
seriously considered, although they are not 
a primary concern of industry under the 
present compensation law. Occupations 
which may affect the hearing of exposed 
personnel are boiler making, weaving, air- 
craft maintenance, b'acksmithing, chippinz, 
riveting, blasting, gun firing, metal working, 
and others utilizing large machinery and 
high-pressure steam. The writer also lists 
the more essential elements of a conservation 
of hearing program. The importance of care- 
ful testing is emphasized as well as doing two 
or three independent audiograms consistent 
with each other for essential data. Otologists 
should acquire a clearer perspective of the 
many facets of occupational deafness and be 
aware of the unsolved problems in this field 
so as to be able to give good consultant 
advice when called upon to do so. The otolo- 
gist has a major role in keeping the situation 
under control in practically all the important 
aspects concerning industrial deafness until 
definitive criteria are established to clarify 
the problems concerning this condition. 
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Fox ** reviews the industrial noise prob- 
lem as it has developed in the state of 
Wisconsin. Wisconsin has demonstrated its 
leadership in dealing with industrial hazards. 
It had the nation’s first effective state com- 
pensation law, in May, 1911. He presents 
the recommendations of the subcommittee 
for determining and handling compensation 
losses of hearing loss from industrial noise. 
As an otologist, however, he feels that our 
efforts should still be primarily directed 
toward hearing conservation, so as to pre- 
vent these hearing losses and the liability to 
employers. 

Saltzman and Ersner ** report two cases 
of acoustic trauma with a unique symptom 
complex suggestive of a circumscribed lesion 
in the organ of Corti. The findings are a 
wedge-like defect in the audiogram and tin- 
nitus aurium which compares precisely in 
frequency and intensity with the apex of the 
notch. Diplacusis is frequently found. The 
existence of an extremely low threshold of 
discomfort, most pronounced for the high 
tones, was found in these cases. An irri- 
tating sound intensified the tinnitus to a 
marked degree. Three types of acoustic 
trauma are described: the insidious and 
slowly progessive type, which results from 
exposure to excessive noise over a period of 
years; the sound-injured inner ear which 
follows a brief exposure to the detonation of 
a cannon or rifle, producing the wedge-like 
high-frequency loss, tinnitus, diplacusis, and 
a marked lowering of the threshold of dis- 
comfort; progressive degeneration after 
sound injury even without further exposure 
to noise. Patients with this latter type 
should be guarded against infections, coch- 
lea-toxic drugs, avitaminosis, and exposure 
to noise. 


25 E. Washington St. 


REFERENCES 

1. Guilford, E. R., and Haug, C. O.: The Otolo- 
gist and the Hearing Aid, A. M. A. Arch. Oto- 
laryng. 61:9 (Jan.) 1955. 

2. Koenig, G., and Eichler, H.: Ein neues Ver- 
fahren zu Hoéhrenbesserung bei Hochgraediger Per- 
ceptions Schwerhoerigkeit durch Horapparat, Arch. 
Ohren- Nasen- u. Kehlkopfh. 165: 326, 1954. 


j 


FUNCTIONAL EXAMINATION 


- 3. Hoople, G. D.: The Evolution of Modern 
Office Audiometry, Ann. Otol. Rhin. & Laryng. 
64:79 (March) 1955. 

4. Santamarina, F. G.: Practical Office Audi- 
ology, A. M. A. Arch. Otolaryng. 61:437 (April) 
1955. 

5. Curry, E. T.: Threshold Finding in Pure 
Frequency Audiometry, A. M. A. Arch. Otolaryng. 
61:394 (April) 1955. 

6. Corso, J. F.: Evaluation of Operating Con- 
ditions on a Békésy-Type Audiometer, A. M. A. 
Arch. Otolaryng. 61:649 (June) 1955. 

7. Albrite, J. P., and Glorig, A.: Modified Soft 
Ear Insert, A. M. A. Arch. Otolaryng. 61:328 
(March) 1955. 

8. Thompson, M. L.: Results of a 2-Year Dem- 
onstration of the Hearing Conservation Program in 
the Chicago Public Schools, Tr. Am. Acad. Ophth. 
59:175 (March-April) 1955. 

9. Wolferman, A.: Congenital Auditory Aphasia, 
A. M. A. Arch. Otolaryng. 62:509 (Nov.) 1955. 

10. Heller, M. F., and Ludenberg, P.: Sudden 
Perceptive Deafness, Ann, Otol. Rhin. & Laryng. 
64:931 (Sept.) 1955. 

11. Keaster, J.: An Inquiry into Current Con- 
cepts of Visual Speech Reception, Laryngoscope 
65:80 (Feb.) 1955. 

12. Adler, H. J.: A New Middle Ear Phe- 
nomenon, Eye, Ear, Nose & Throat Month. 34: 
244 (April) 1955. 

13. Maffei, G.: Tobacco Intoxication of the Ear: 
Value of the Nicotine Abstinence Test, Arch. ital. 
laring. 62:2355 (July-Aug.) 1954. 

14. Maspétiol, R.: Lowering of the Threshold of 
Uncomfortable Hearing and Alterations in Supra- 
threshold Hearing, Acta oto-rhino-laryng. belg. 8: 
218, 1954. 

15. Perdoncini, G.: Duration, a New Parameter 
in Audiology, Acta oto-rhino-laryng. belg. 8:236, 
1954. 

16. Alagna, E., and Berlendis, P. A.: The Fatigue 
Phenomenon in Various Types of Deafness, Oto- 
rino-laring. ital. 22:118, 1954. 

17. Manfredi, A.: A New Procedure for Measur- 
ing Recruitment by Detecting the Equality of 
Loudness, Valsalva 30:129, 1954. 

18. Parisse, J.: The Audiometric Value of Tun- 
ing Forks, Ann. oto-laryng. 71:67, 1954. 

19. Secretan, J. P.: Some Remarks on Bone Con- 
duction, Pract. oto-rhino-laryng. 16:333, 1954. 

20. Pestalozza, G.: The Practical Value of the 
Adaptation Test in the Differential Diagnosis of 
Deafness, Arch. ital. otol. 64:855 (Nov.-Dec.) 
1953. 


OF HEARING 


21. Portmann, M., and Portmann, C.: An Evalua- 
tion of Various Audiometric Tests in Children, 
Rey. laryng. 74:581, 1953. 

22. Russbach, A.: Some Cases of Discord Be- 
tween Hearing by Bone and Hearing by Air Con- 
duction in Audiometry, Pract. oto-rhino-laryng. 
16: 328, 1954. 

23. Hedgecock, L. D.: The Measurement of 
Auditory Recruitment, A. M. A. Arch. Otolaryng. 
62:515 (Nov.) 1955. 

24. Harbert, F., and Sataloff, J. A.: Clinical 
Applications of Recruitment and Masking, Laryng- 
oscope 65:113 (March) 1955. 

25. Hood, J. D.: Auditory Fatigue and Adapta- 
tion in the Differential Diagnosis of End-Organ 
Disease, Ann. Otol. Rhin. & Laryng. 64:507 (June) 
1955. 

26. Palva, T.: Studies on Per-Stimulatory Adap- 
tation in Various Groups of Deafness, Laryngo- 
scope 65:829 (Sept.) 1955. 

27. Walsh, T. E., and Goodman, A.: Speech 
Discrimination in Central Auditory Lesions, 
Laryngoscope 65:1 (Jan.) 1955. 

28. Harris, J. D.; Haines, H. L., and Myers, 
C. K.: Recruitment, Pitch Tests, and Speech-Tone 
Hearing Discrepancies, A. M. A. Arch. Otolaryng. 
62:66 (July) 1955. 

29. Kos, C. M.: Auditory Function as Related 
to the Complaint of Dizziness, Laryngoscope 65: 
711 (Aug.) 1955. 

30. Goodhill, V.: Surgical Audiometry in Sta- 
pedolysis, A. M. A. Arch. Otolaryng. 62:504 
(Nov.) 1955. 

31. Langenbeck, B.: The Problem of Masking, 
Ztschr. Laryng. Rhin. Otol. 33:527 (Sept.) 1954. 

32. Siegenthaler, B. M.; Pearson, J., and Lesak, 
R. J.: A Speech Reception Threshold Test for 
Children, J. Speech & Hearing Disorders 19:360 
(Sept.) 1954. 

33. Luescher, E., and Koenig, E.: Die vertau- 
bung des Gegenohres bei der Audiometrischen 
Bestimmung der Knochenleitung, Arch. Hals- 
Nasen- u. Ohrenh. 168:68, 1955. 

34. Matzker, J.: A New Method of Measuring 
the Endocrania! Overhearing, Ztschr. Laryng. Rhin, 
Otol. 33:619 (Oct.) 1954. 

35. Harris, J. D., and Myers, C. K.: Experi- 
ment on Fluctuating Auditory Acuity, J. Gen. Psy- 
chol. 50:87, 1954. 

36. Schroeder, H.: Does Diabetic Deafness 
Exist? Ztschr. Laryng. Rhin. Otol. 33:498 (July) 
1954. 

37. Gisselsson, L., and Richter, O.: Contribution 
to the Problem of Hearing After Closure of the 
Round Window, Arch. Ohren- Nasen- u. Kehl- 
kopfh. 166:410, 1955. 


627 


i 
ik ¥: 
. 


A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


38. Meurman, Y., and Meurman, O. H.: Do the 
Semicircular Canals Play a Part in Directional 
Hearing? Acta oto-laryng. 44:542 (Sept.-Dec.) 
1954. 

39. Jacho, H.: Contribution to the Audiometric 
Diagnosis of Central Deafness, Arch. Ohren- 
Nasen- u. Kehlkopfh. 165:331, 1954. 

49. Thomsen, K. A.: Employment of Impedance 
Measurements in Otologic and Otoneurologic Diag- 
nostics, Acta oto-laryng. 45:159 (March-April) 
1955. 

41. Bentzen, O., and Jelnes, K.: Incidence of 
Impaired Hearing in Denmark, Acta oto-laryng. 
45:189 (May-June) 1955. 

42. Palvo, T., and Ojala, L.: Middle Ear Con- 
duction Deafness and Bone Conduction, Acta oto- 
laryng. 45:137 (March-April) 1955. 

43. Meurman, O. H.: The Difference Limen of 
Frequency in Tests of Auditory Function, Acta 
oto-laryng. 44: (Supp. 118) 144, 1954. 

44. Roesler, G., and Lundberg, T.: Recruitment 
and Its Associated Symptomatology in Technical 
and Clinical Approach, Arch. Ohregp- Nasen- u. 
Kehlkopfh. 166:159 (Oct.) 1954. 

45. Barr, B.: Pure Tone Audiometry for Pre- 
School Children, Acta oto-laryng., Supp. 121, p. 1, 
1955. 


46. Palva, T.: Masking in Audiometry, Acta oto- 
laryng. 44: (Supp. 118) 156, 1954. 

47. Langenbeck, B.: Cross Hearing, Acta oto- 
laryng. 44:462 (Sept.-Dec.) 1954. 

48. Waal, J. van der, and Dishoeck, A. H. A. 
van: The Accuracy of Continuous Audiometry as 
Compared with Octave Audiometry, Pract. oto- 
rhino-laryng. 17:45, 1955. 

49. Glorig, A., and Wheeler, D. E.: An Intro- 
duction to the Industrial Noise Problem, Illinois 
M. J. 107:10 (Jan.) 1955. 

50. McLaurin, J. W.: Otologic Considerations of 
Noise in Industry, Eye, Ear, Nose & Throat Month. 
34:175 (March) 1955. 

51. Kinney, C. E.: Lectures on the Acoustical 
Spectrum: Sound—Wanted and Unwanted, Ann 
Arbor, Mich., University of Michigan Press, 1952, 
pp. 86-89. 

52. Sataloff, J.: Occupational Hearing Loss, Eye, 
Ear, Nose & Throat Month. 34:105 (Feb.) 1955. 

53. Fox, M. S.: The Wisconsin Story of the 
Industrial Noise Problem, Noise Control 1:74 
(Jan.) 1955. 

54. Saltzman, M., and Ersner, M. S.: Acoustic 
Trauma, A. M. A. Arch. Otolaryng. 62:235 
(Sept.) 1955. 


4 


Books 


Tendances évolutives de la fenestration (Evolutionary Tendencies of Fenestration 
Operation). By M. Sourdille in collaboration with R. David de Sanson, G. Ferreri, L. 
Ruedi, A. Sercer, and G. E. Shambaugh. Price, 850 francs. Pp. 168, with 13 illustrations. 
Masson & Cie, 120 boulevard Saint-Germain, Paris, 6°, 1955. 


This monogram reviews the evolution of the fenestration operation, and the authors have 
indicated the progress of this operation. Separate chapters deal with the progress in (1) France, 
(2) the Anglo-American countries, (3) the German and Northern countries of Europe, (4) 
the Spanish-speaking countries, (5) the Italian-speaking countries, and (6) the Slavic countries. 
The analysis and reports of the various operations by the various surgeons in each of the 
countries indicate not only the techniques but the results that are obtained throughout the world. 
In the last chapter Sourdille more or less reviews the present tendencies in dealing with oto- 
sclerosis. He indicates that there are three standard techniques and stresses the importance of 
the follow-up care; he believes that satisfactory results can be obtained between 70%-90% of the 
cases. These depend upon (1) the proper indication for operation and (2) the dexterity of the 
operator. Lastly, he believes that it is important to continue research for the possible genesis 
of otosclerosis, and, if possible, to establish some prophylactic measures against its recurrences 
and progress. This book is an excellent summary of the progress of fenestration throughout 
the world. 


Exposés annuels d’oto-rhino-laryngologie (Annual Report of Otolaryngology). Edited 
‘by R. Maduro. Price, 1860 francs. Pp. 352, with 100 illustrations. Masson & Cie, 120 
boulevard Saint-Germain, Paris, 6¢, 1955. 


This report presents a series of original articles in otolaryngology. They cover the entire field 
of otolaryngology and many related problems, such as the examination of a deafened infant ; 
tumors of the palate ; acoustic tumors ; otologic sequelae of cranial tumors; malignant granuloma; 
cholesteatoma of the ear; indications of radium therapy and surgery of the ear, nose, and throat, 
and otitic mastoiditis in infants. Furthermore, there are original articles on the embryology of 
the cochlear vestibular apparatus, constitution and dynamics of the fluids of the internal ear, 
new considerations and physiology of phonation. Finally, there are papers on the treatment of 
temporomaxillary ankylosis ; osteomyelitis of the dental centers ; esophageal dysphagias in cancer ; 
technique, indications, and results in surgery of the esophagus, and, finally, radioactive isotopes. 

While some of these articles have been previously published in other journals, this is an 
excellent collection of articles on timely subjects and makes them available in a single volume. 


Die Schallsonde (Tone Sound). By Alfred Thullen. Price, DM 13 ($3.10). Pp. 76, with 
72 illustrations. Georg Thieme Verlag, Herdweg 63, (14a) Stuttgart, 1955. 


The author presents a monogram describing the use and implication of an apparatus which 
was originated by Zollner called the “tone sound.” This has a long curved fine metal sound 
which is connected to a small magnetic receiver which, in turn, is connected to an audiometer. 
The sound is placed in various locations of the tympanic membrane or middle-ear cavity; the 
tones are generated from the audiometer and the patient responds to the perception of these tones. 
The author indicates that with the use of the tone sound he is able to differentiate many lesions 
involving the various portions of the sound-conducting mechanism. He has been able to deter- 
mine the mobility of both the oval and round windows, and it has been of value to him in deter- 
mining the specific type of tympanoplasty that would help restore the hearing to arn appreciable 
level. The monogram contains a detailed description and the technique of using the tone sound, 
with the results and interpretations of preoperative cases as well as those of postoperative cases. 
The author feels that this apparatus has been of extreme value to him in localizing the source 
of pathology. 
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Chirurgie des glandes salivaires (Surgery of the Salivary Glands). By Henri Redon. 
Cardboard, 2300 francs; cloth, 2900 francs. Pp. 282, with 77 illustrations. Masson & Cie, 
120 boulevard Saint-Germain, Paris, 6®, 1955. 


This is one of the series of surgical monograms from the collection of Henri Modor. It is 
presented more.or less in lecture form. The first chapter deals with traumatism in the parotid 
region and its sequelae. Also discussed are traumatism of the gland and its excretory duct, 
fistulas of the parotid, preparotid fistulas, and extrapetrous facial paralyses and their treatment. 

The second chapter deals with parotid tumors. There is an anatopathologic discussion of the 
various types of tumors that may occur in this region, such as mixed tumors, recurrent mixed 
tumors, hemolymphangiomas, lipomas, and schwannomas. Here, too, the pathology, diagnosis 
(including roentgen studies), treatment, and prognosis are all included. Under treatment the 
author describes his technique for the excision of the parotid gland. Cystic adenolymphomas, 
parotid adenomas, parotid cysts, cylindromas, and glandular cancers are all discussed from the 
standpoint of histology, symptomatology, diagnosis, prognosis, and treatment. 

The third chapter deals with the various types of parotiditis: acute, chronic, and those 
associated with various systemic diseases. The etiology of each group and the specific treatment 
for each, where possible, are indicated. 

The fourth chapter deals with the surgery of the submaxillary gland, which is concerned 
with pathology due to calculi or malignancies. 

The fifth chapter deals with salivary tumors and adjacent glands, particularly the sublingual. 

There is an extensive bibliography. This book is very timely and important in that there has 
been no recent comprehensive evaluation of this important subject. 
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Directory of Otolaryngological Societies * 


FOREIGN AND INTERNATIONAL 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
(Société Canadienne d’Otolaryngologie) 
President: Dr. D. S. Gorrell, 110 Medical Arts Building, Calgary, Alta. 
Secretary: Dr. G. Arnold Henry, 328 Medical Arts Building, Toronto. 
Place: Chateau Frontenac, Quebec, Canada. Time: June 6-7, 1956. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President: Dr. Antonio da Costa Quinta, Lisbon, Portugal. 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 
Meeting: Fourth International Congress of Bronchoesophagology. 
President of Congress: Dr. Antonio Carrascosa. 


INTERNATIONAL CONGRESS OF AUDIOLOGY 
Place: Leyden, Netherlands. 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Netherlands. 


INTERNATIONAL CouRSE IN PaAEDO-AUDIOLOGY 
Place: Groningen, Netherlands. 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Netherlands. 


Pan-AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY AND BroNcHO-ESOPHAGOLOGY 
President: Dr. Juan Manuel Tato, Azcuenaga 235, Buenos Aires, Argentina. 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 


S1xtH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY. 
President: Dr. Arthur W. Proetz, 3720 Washington Blvd., St. Louis. 
General Secretary: Dr. Paul H. Holinger, 700 N. Michigan Ave., Chicago 11. 
Place: Hotel Statler, Washington, D. C. Time: May 5-10, 1957. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LaryNGoLocy, OToLoGy AND RHINOLOGY 


Chairman: Dr. John R. Lindsay, Chicago. 
Secretary: Dr. Hugh A. Kuhn, 112 Rimbach St., Hammond, Ind. 
Place: Chicago. Time: June 11-15, 1956. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Algernon B. Reese, 73 E. 71st St., New York 21. 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-1st Ave., Bldg., Rochester, Minn. 


AMERICAN BoarD OF OTOLARYNGOLOGY 
President: Dr. Frederick T. Hill, Professional Building, Waterville, Maine. 
Secretary-Treasurer: Dr. Dean M. Lierle, University Hospitals, Iowa City. 


* Secretaries of societies are requested to furnish the information necessary to keep this 
list up to date. 
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AMERICAN BrRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
Dr. Daniel S. Cunning, 115 E. 65th St., New York 21. 
Dr. F. Johnson Putney, 1719 Rittenhouse Sq., Philadelphia 3. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. Bernard J. McMahon, 8230 Forsyth Blvd., Clayton 24, Mo. 
Secretary: Dr. Harry P. Schenck, 326 S. 19th St., Philadelphia 3. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL aND OroLocicaL Society, Inc. 
President: Dr. Dean M. Lierle, Iowa City. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bidg., Rochester 7, N. Y. 


SECTIONS: 
Eastern.—Chairman: Dr. John A. Murtagh, Hanover, N. H. 
Southern.—Chairman: Dr. J. M. Robison, Houston, Texas. 
Middle.—Chairman: Dr. William H. Craddock, Cincinnati. 
Western.—Chairman: Dr. David D. De Weese, Portland, Ore. 


American Orococicat Society, Inc. 
President: Dr. William J. McNally, 1509 Sherbrooke St. West, Montreal 25, Canada. 
Secretary-Treasurer: Dr. Lawrence R. Boies, 90 S. Ninth St., Minneapolis 2. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT OF 
PLasTic AND RECONSTRUCTIVE SuRGERY, INC. 


President: Dr. Joseph Gilbert. 
Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 
President: Dr. Dean McAllister Lierle, University Hospital, Iowa City. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 2. 

Place: Palmer House, Chicago. 


‘ 
President: 
. 


Combine your own clinical 


experience with the UNIVERSITY OF 


knowledge of experts... 
PENNSYLVANIA 
by reading 


GRADUATE SCHOOL OF MEDICINE 


OTORHINOLARYNGOLOGY 


An eight month full-time basic course 


e A.M.A. Archives of 
DERMATOLOGY 


e A.M.A. Archives of 
PATHOLOGY 


e A.M.A. Archives of which includes a correlated course in basic 


INDUSTRIAL HEALTH sciences. 


oe Beginning September 24, 1956 


Subscription Department 


American Medical Association 


S35 N. Dearborn Street 
Chicago 10, Il. 


For information address: 


The Dean, Graduate School of Medicine 
University of Pennsylvania 
Philadelphia 4, Pennsylvania 


F ° 9» cable disease, have your patients read: 
‘Doctor, will you tell me... 
SCARLET FEVER 
8 pages, 15 cents 


MEASLES 
What are the symptoms? by A. L. Hoyne, 8 pages, 15 cents 


WHOOPING COUGH 


* PNEUMONIA’S WATERLOO? 
What causes it? by William W. Bolton, 12 pages, 15 cents 


WE CAN PREVENT DIPHTHERIA 
by P. S. Rhoads, 8 pages, 15 cents 


AMERICAN MEDICAL ASSOCIATION « 535 NORTH DEARBORN « CHICAGO 10 


THRIFTY 


The RENEWABLE 
HEAD MIRROR BY “HEAD LINE” 
Save time and money. Refill in a . .- Solid Nylon "bands by “Head Line” 

Only 11, Light © Tough Handsome. Fit per- 


Cork euiliened, commercial fectly in 3 ways. Adjust to forehead angle. Semi- 
3 flexible. Break and rip proof. Shed perspiration and 


hair tonic. Self-conforming Neoprene cushion. Stain- 


less Ball-joint........ .Wipe, scrub or even BOIL. 
#£3N Solid Nylon Triple-Fit band ............ $4.70 


Replacement (refill). . $1.50 
2 . #3NE like 3N but for head light ........... $4.90 
Wear Bifocals? include #2348 extension . $1.00 Wear Bifocals? Use #2348 extensi 


AY SURGICAL STORES — BROCHURE FROM AT SURGICAL STORES — BROCHURE FROM 
The HEAD LINE Co. — Flushing 66,N. Y. The HEAD LINE Co. — Flushing 66, N. Y. 


Write 
— 
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NEW 


TRANSVERSE OSTEOTOMY 
IN RHINOPLASTY 


by G. Howard Gottschalk, M.D., Los Angeles 


A transverse osteotomy across the superior 
attachment of the nasal bones at or near the 
nasofrontal suture—enables the surgeon to 
mobilize completely the bony dorsum of the nose 
and to narrow the entire nasal skeleton without 
danger of fragmenting the bones. Uniformly 
good results may be obtained, no matter how 
thick the nasal bones may be, by making a 
transverse cut through their bases at a high 
level, preferably superior to the inner canthus. 
With a transverse osteotomy saw, such cuts can 
be made easily and safely without damaging 
overlying skin. 
RH-1920—GOTTSCHALK Osteotomy each 

As described in Armamentarium Vet "i, No. Vi. Your copy will be sent on s 
REFERENCE: A. M. A. Archives of Otolaryngology, Gottschalk, September, 1955. Illus- 
trati produced by permission. 


UELLER CO. 


330 South Honore Street 
Chicago 12, Hlinois 
Rochester, Minn. « Dallas, Tex. * Houston, Tex. 


In acute and chronic 


By using the NICHOLS NASAL SYPHON, these cavities 
may be safely and successfully drained of mucopurulent — 
material, thus affording prompt symptomatic relief. Used 
and prescribed for more than 39 years. Prove its effective- 
ness on your most troublesome cases. Just mail the coupon. 


NICHOLS NASAL SYPHON, INC. MONTCLAIR, N. J. 
Please send details of SPECIAL OFFER “S” without obligation 


if 

| fe | 

| NASAL SYPHON 


OFFERING GREATER EXPOSURE 


with NO TRAUMATISM 
to INCISOR TEETH 


ELIMINATE THE USUAL HAZARDS 
TO THE INCISOR TEETH THROUGH 
USE OF THIS SAFE, SIMPLE INSTRUMENT 


To provide greater exposure while preventing fracture of 
the front teeth, the MclVOR MOUTH GAG places contact behind 
the canine teeth. It maintains two-point vertical pressure at all 
times and eliminates contact with the central incisors. 


Because no pressure is placed on the teeth, the MclVOR MOUTH 
GAG positively eliminates fractured or broken teeth. Thus, dan- 
ger of law suit resulting from accidental damage to teeth by the 
mouth gag is avoided. 


Adjustable to any mouth from child to adult, the MclVOR MOUTH 
GAG may also be successfully used with edentulous patients. 
Readily adjusted from side to side, the gag keeps two-point con- 
tact at all times. 


Of the finest workmanship, the MclVOR MOUTH GAG is obtain- 
able in stainless steel or chromium plated. It is complete with 
tongue blades of three sizes of the same materials. 


‘The McIVOR MOUTH 


\ 


IN STAINLESS STEEL 


THE McilVOR MOUTH GAG, three sizes of 
tongue blades, complete $40.00 


The MclVOR MOUTH GAG, only 25.00 
TONGUE BLADES, individually 7.00 


CHROMIUM PLATED 


THE McIVOR MOUTH GAG, three sizes of 
tongue blades, complete 35.00 


The MclVOR MOUTH GAG, only 20.00 
TONGUE BLADES, individually . 6.00 


‘MciVOR MOUTH GAGS ore now used exclus- 


ively by many of America’s leading hospitals 
and by doctors throughout the world. Order 
your MclVOR MOUTH GAG through your regu- 
lar supplier or write: 


ROBERT & WILLIAMS CO. : Manufacturers of the MclVOR MOUTH GAG | 


418 30TH STREET » OAKLAND 9, CALIFORNIA 
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Throughout the world... 


use in millions of cases 


and reports by thousands 


of physicians have built 


confidence in TERRAMYCIN 


BRAND OF OXYTETRACYCLINE 


... a well-tolerated, 
rapidly effective 
broad-spectrum 
antibiotic of choice. 


Capsules, tablets, 
taste-tempting liquid 
forms and special 
preparations for 
parenteral, topical 
and ophthalmic use. 


Prizer LABORATORIES 
Division, Chas. Pfizer & Co., Ine. 
Brooklyn 6, N. Y. 
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Having the right 
transilluminator 


is 


Rotating oral 


It’s convenient and inexpensive to 

have a transilluminator or illumina- 

Speculum ON tor specifically designed for the 
illuminator examination at hand. The Welch 
Allyn selection is complete and 
each one fits your regular Welch 
Allyn battery handle. All of those 
shown here are $6.00 each except 
Nos. 400 and 420, which are $9.00 
each. Your surgical supply dealer 
wil] be glad to show them to you. 


WELCH ALLYN 
TRANSILLUMINATORS 


400 


Fit your regular Welch Allyn battery handle 


230 
‘ 
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READY FOR DELIVERY 


JORDAN-DAY 
Bone Engine 


Bone Engine, JORDAN-DAY: explosion proof, Under- 
writer Laboratories approved. Complete with triple-arm, 
stand and explosion-proof foot control rheostat, but with- 
out handpiece. The engine and arm assembly can be 
sterilized by autoclaving. Motor is sealed against moisture. 
In addition this engine has the highest speed of any unit 
available $339.7. 
N-1502 Bone Engine, JORDAN-DAY: explosion-proof engine 
and foot control rheostat only $263.50 
N-1504 Bone Engine, JORDAN-DAY: standard model, not 
explosion proof. Complete with triple-arm, stand and 
foot control rheostat, but without handpiece 
N-1506 Bone Engine, JORDAN-DAY: standard model engine 
and foot control rheostat only $165.00 
N-1510 Rheostat, Foot Control: to fit N-1504. The same foot- 
switch as furnished with No. N-1500 explosion-proof unit, 
but can be adapted to No, N-1504 standard JORDAN- 
DAY engine $98.50 
Handpiece, CHAYES: No. 3, with double pulley for 
selection of speed. Recommended for use with the 
JORDAN-DAY engine. Bearing system reduces heat 
caused by high speed. Special large locking wheel to 
prevent loosening of burrs. Can be autoclaved. Stainless 
Steel 
Handpiece, CHAYES: No. 2, with single pulley. Can 
be autoclaved. Stainless Steel - $49.25 


Special Folder, 
“Instruments for Endaural 
Surgery” 

Sent on request. 


4570 Audubon Avenue 
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N-1520 
N-1500 
N-1522 
ij 
St. Louis 10, Mo. 


